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■This  report  Is  a  work  prepared  for  the  United  States 

by  Battel 1e.  In  no  event  shall  either  the  United 
States  or  Battel le  have  any  responsibility  or 

Inability  for  any  consequences  of  any  use,  misuse, 

Inability  to  use,  or  reliance  upon  the  Information 
contained  herein,  nor  does  either  warrant  or  otherwise 

I  represent  In  any  way  tne  accuracy,  adequacy,  efficacy, 

or  applicability  of  the  contents  hereof. 
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NOVEL  SEALS  AND  SPECIALTY  COMPONENT 
ATTACHMENT  MECHANISMS  FOR  RESPIRATORY 
PROTECTION  SYSTEM  21  (RESPO  21) 

INTRODUCTION 

This  program  was  conducted  to  establish  the  design  characteristics 
of  attachment  mechanisms  for  use  In  the  mounting  of  mask  seals  and  specialty 
components  Into  the  Respiratory  Protection  System  21  (RESPO  21) These  design 
characteristics  Include  but  are  not  limited  to  keeping  the  seal /attachment 
mechanism  low  In  profile,  allowing  easy  seal  or  component  replacement,  and 
Incorporating  multiple  layers  of  material  within  the  seal  and  attachment 
mechanism. 

Alternative  seal  concepts  were  Investigated  for  the  Interface 
between  the  mask  and  the  mask  wearer.  These  concepts  Include  pneumatic 
bladders,  encapsulated  gels,  laminated  foams,  and  combinations  of  the  above. 
Prototype  seals  of  the  encapsulated  gel -type  and  the  pneumatic  type  were 
fabricated  to  demonstrate  feasibility  and  assist  with  the  development  of 
attachment  mechanisms.  Apprtaches  for  attaching  a  seal  to  a  mask,  b^th  hard¬ 
shell  and  softshell,  were  identified.  None  were  fabricated  due  to  time 
limitations  and  availability  of  appropriate  seals  and  masks. 

BACKGROUND 

The  Chemical  Research,  Development,  and  Engineering  Center  (CRDEC)  Is 
entering  development  of  the  next  generation  of  respiratory  protection  known  as 
RESPO  21.  Early  concept  development  efforts  Indicated  an  Immediate  need  for 
advanced  sealing  techniques  and  specialty  component  attachment  mechanisms.  The 
mask  prototypes  currently  under  consideration  for  seal  and  attachment 
mechanism  development  are  the  hardshell  or  rigid  facepiece  mask  and  the 
softshell  or  semi-rigid  mask. 

The  hardshell  mask  Is  comprised  of  modular  components  which 
Include  the  rigid  facepiece,  a  sealing  Inner  liner,  and  a  hood  that  would 
provide  attachment  means  for  the  facepiece  and  liner.  The  rigid  facepiece  Is 
being  considered  because  of  the  potential  for  limited  fragment  protection. 
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The  semi-rigid  mask  Is  an  Integral  multi-layer  mask  that  Includes  a  hood  with 
liner  attached  to  a  flexible  facepiece  with  a  barrier  film  cover. 

In  addition  to  the  work  on  this  task,  there  are  other  programs 
currently  being  conducted  for  the  development  of  RESPO  21.  These  programs 
include  development  of  a  master  control  unit  for  respiratory  protection 
equipment  and  evaluation  of  lens  defog  In  a  protective  mask. 

OBJECTIVE 


The  objective  of  this  task  was  to  Identify  and  demonstrate  novel 
seal  and  component  attachment  system  options  for  use  In  the  next  generation  of 
respiratory  protection  equipment  known  as  RESPO  21. 

TECHNICAL  APPROACH 


Establish  Seal  Design  Characteristics 

In  order  to  design  and  develop  seals  or  sealing  techniques  for  ^ESPO 
21,  several  design  characteristics  were  Identified.  The  seal  should  be  low  In 
profile,  thus  keeping  the  mask  close  to  the  face  and  head  of  the  mask  wearer. 
The  seal  may  Incorporate  layers  of  different  material  to  supplement 
conformablllty  as  well  as  Improved  contact  for  an  Integral  seal.  These  layers 
may  Include  pneumatic  bladders,  silicone  gels,  and  foams  encapsulated  In  a 
pliable  skin.  It  Is  also  desirable  for  the  seal  to  be  replaceable,  and  thus 
the  seal  needs  to  be  considered  as  a  separate  entity  and  not  an  Integral  part 
of  the  final  mask  design.  Since  RESPO  21  Is  currently  under  development  and 
undergoing  various  changes,  the  seal  design  should  be  flexible  to  accommodate 
a  variety  of  design  options. 

The  area  &!$kiterest  for  the  mask  seal  development  Is  concentrated 
on  the  Interface  aroupd  the  periphery  of  the  face  and,  In  addition,  the  area 
surrounding  the  nose  and  mouth  of  the  mask  wearer  referred  to  as  the 
"nosecup".  During. this  program,  due  to  time  and  cost  limitations,  we  were 
only  concerned  with  the  seal  area  surrounding  the  face. 
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Review  Existing  Seals 

In  order  to  better  understand  the  challenge  of  maintaining  a  seal 
for  respiratory  protection,  a  literature  scan  was  performed  of  existing  seals 
and  seal  type  materials.  This  scan  Included  patent  searches,  abstracts  on 
related  topics,  commercial  vendors  of  health  and  safety  equipment,  scuba 
diving  equipment,  snow  skiing  masks,  and  various  miscellaneous  Items  relating 
to  seal  technology.  A  listing  of  the  relevant  patents  and  vendors  is  provided 
In  Appendix  A. 

Some  of  the  more  relevant  examples  of  materials  relating  to  mask 
seal  development  arei  a  blosoft  gel  bicycle  seat  cover  made  by  Spenco,  a  pair 
of  Clear  Comfort  gel /foam  ear  cushions  for  an  aviation  headset  made  by  Bose, 
and  an  Inflatable  bladler  used  In  "the  Pump",  an  athletic  shoe  made  by  Reebok. 

Seal  Physical  Properties 

The  physical  properties  required  for  a  mask  seal  were  assumed  to 
Include  flexibility,  conformablllty,  ruggedness,  non-irritating  to  human  skin, 
resistant  to  sweat,  resistant  to  chemical  agent  decontaminants,  and  functional 
over  a  broad  range  of  environmental  conditions  Including  temperature  and 
humidity. 

For  this  program,  the  seal  area  Is  considered  to  be  that  surroundings 
the  face.  Thus,  the  seal  area  crosses  the  forehead,  drops  along  the  sides  of 
the  face  across  the  cheeks,  and  joins  together  under  the  chin.  A  line  drawing 
of  the  seal  contact  area  Is  shown  In  Figure  1.  This  drawing  was  generated 
from  coordinate  points  furnished  by  CRDEC  and  by  scaling  dimensions  from  a 
three-dimensional  computer  model  (see  Figure  2)  of  a  mask  seal  also  obtained 
from  CRDEC. 

Identify  Types  of  Seals 

There  are  many  types  of  seals  and  seal  materials  to  choose  from  for 
consideration  for  sealing  around  the  periphery  of  the  face.  Some  of  the 
choices  include:  foam,  encapsulated  gels,  pneumatic  bladders,  and  combinations 
of  the  above.  Laminated  foams  have  been  used  as  headphone  ear  cushions  and 
provide  a  conforming  Interface  between  the  headphone  speaker  and  the  headphone 


FIGURE  1,  SEAL  CONTACT  AREA 
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FIGURE  2.  THREE-DIMENSIONAL  COMPUTER  MODEL 

OF  A  MASK  SEAL  CONTACT  AREA  FROM  CRDEC 
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wearer!  Encapsulated  gels  have  come  Into  vogue  recently  and  are  used  In  the 
sports  Industry  to  reduce  shock,  vibration,  and  provide  a  conforming  Inter¬ 
face.  Host  notably,  gels  have  been  used  In  bicycle  seats  and  handlebar  pads. 
Pneumatic  bladders  have  also  made  an  impact  on  the  sportswear  Industry. 
Pneumatic  bladders  have  been  Installed  In  the  ankle  area  of  some  athletic 
shoes  used  to  provide  a  conforming  fit.  Figure  3  shows  a  pneumatic  bladder 
that  was  used  in  an  athletic  shoe  made  by  Reebok.  An  example  of  a 
combi  nation-type  seal  can  be  found  on  a  pair  of  ear  cushions  designed  for  use 
In  an  aviation  headset  made  by  Bose.  These  ear  cushions  have  a  compliant 
elastomeric  gel  encapsulated  Inside  a  thin,  pliable  membrane.  The  pel  Is 
backed  with  a  layer  of  slow  recovery  foam,  which  provides  mechanical  support 
for  the  gel  and  helps  to  maintain  the  shape  of  the  ear  cushion.  The  Bose  ear 
cish  n  conforms  to  the  Irregular  surface  of  the  human  head  surrounding  the 
ear  and  thus  provides  excellent  noise  Isolation.  Figure  4  demonstrates  the 
co;  Mant  nature  of  the  Bose  ear  cushion. 

Generate  Concepts 

After  Identifying  and  reviewing  the  seals  used  for  similar  type 
applications,  we  proceeded  to  generate  concepts  that  addressed  the  specific 
heeds  of  the  seals  for  RESP0  21.  In  order  to  generate  concepts  for  seals  it 
.was  necessary  to  define  precisely  as  possible  the  area  that  the  seal  would 
,i  contact  around  the  face.  A  prototype  hardshell  mask  was  supplied  by  CRDEC  to 
^help  visualize  the  seal  area  (see'*F1gure  5).  The  prototype  hardshell  mask  was 
^thermoformed  from  an  acryltc/poly-vlnyl  chloride  (PVC)  alloy  called  Kydex  100. 
§The  mask  was  thermoformed  over  a  plaster  mold  that  was  hand  sculpted  and  thus, 
^ue  to  the  mold  and  the  fabrication  process,  the  shape  of  the  mask  Is  not 
dimensionally  accurate.  However,  *%he  prototype  hardshell  mask  provided  a 

*r-‘  <•' 

-model  on  which  to  base* our  seal  design, 

^.7  Using  the  mask  4s  a  guide,  we  determined  that  the  seal  should 

,*1.  ^  *  •'  •  ^ .  w  ^  •  — 

*  provide  a  conforming,  ^ompfl^t  interface  between' the  mask  and  the  mask 

wearer.  One  of  the  materials  that  provided  these  characteristics  was  silicone 
gel.  The  silicone  gel  we  used  was  made  by  Dow  Corning  and  referred  to  as 
Sylgard  527  primerless  silicone  dielectric  gel.  This  silicone  gel  Is  a 
two-component  type  and  designed  to  seal,  protect,  and  preserve  the  electrical 
characteristics  of  delicate  electronic  circuits  In  severe  environments.  When 
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-  Build-up  seal  flange  with  reinforcement  material  (chiffon) 
brushing  layers  of  MDX  4-421C  between  layers  of  chiffon 

-  Heat  cure  approximately  60  minutes  at  75  C 

-  Trim  flash  from  seal 

After  fabricating  the  prototype  gel -type  seal,  we  proceeded  to 
Install  the  seal  Into  the  hardshell  mask  to  evaluate  the  seal.  The  seal  fit 
was  a  compromise  at  best.  The  prototype  seal  tended  to  buckle  and  wrinkle  at 
the  corners  and  radii  Inside  the  hardshell  mask.  Despite  the  poor  fit  due  to 
geometrical  dl 'crepancles,  the  seal  materials  appear  to  exhibit  the  desired 
seal  characteristics,  l.e.  compliancy  and  ruggedness.  In  order  to  make  the 
seal  match  the  geometry  Inside  the  hardshell  mask,  It  became  necessary  to 
develop  a  technique  to  fabricate  a  contoured  three-dimensional  seal  that  would 
match  the  shape  of  the  mask. 

The  shape  of  the  contoured  three-dimensional  seal  was  based  on  the 
geometry  of  the  Inside  of  the  hardshell  mask,  l.e.  the  surface  onto  which  the 
seal  will  be  mounted.  This  surface  resembles  In  shape  the  edge  of  a  potato 

chip.  In  order  to  fit  a  seal  to  this  "potato  chip"  geometry.  It  became 

necessary  to  employ  laser  scanning  and  rapid  prototyping  techniques  to  develop 
a  working  model  of  the  desired  seal. 

Laser  scanning  was  used  to  scan  the  surface  Inside  the  hardshell 

mask  onto  which  the  seal  Is  to  Jc  mounted.  The  laser  scan  defines  discrete 

points  that  make  up  this  surface  and  stores  them  as  data.  The  next  step  was 
to  connect  these  points  to  define  a  surface  that  describes  the  back  of  the 
seal.  The  cross-section  of  the  seal  was  entered  Into  the  computer  and  swept 
along  the  back  surface  of  the  seal,  thus  forming  a  computer  model  of  the 
three-dimensional  contoured  seal.  TVs  computer  model  was  used  to  develop  a 
hard  plastic  prototype  using  a  process  called  stereolithography.  The  hard 
plastic  prototype  would  be  used  co  generate  a  mold  which  would  be  used  for 
fabricating  the  gel-type  seal.  7ne  advantage  of  this  process  over  hand- 
sculpting  Is  that  changes  can  be  made  to  the  computer  model  and  a  prototype 
can  be  easily  fabricated  using  stereolithography. 

A  hard  plastic  eal  model  was  fabricated  demonst~a* 'irq  the  above 
process.  The  laser  scan,  computer  model,  and  prototyping  was  conducted  under 
another  task  for  CRDEC,  Contract  Number  0LA900-86-C-2045,  Task  I99,  Evaluation 
of  Component  Prototyping  and  Reverse  Engineering  Systems.  Photographs  of  the 


13 


hard  plastic  seal  model  and  accompanying  hardshell  mask  are  shown  In  Figures  7 
and  8. 

Besides  the  gel-type  seal,  another  approach  was  Investigated  for  use 
as  the  seal.  This  approach  used  a  pneumatic  bladder  to  help  maintain  contact 
between  the  mask  and  the  mask  wearer.  Donzls  Research  of  Houston,  Texas, 
fabricated  a  seal  mock-up  of  the  pneumatic  type.  Donzls  used  their  patented 
technique  of  shaping  the  seal  from  a  piece  of  foam,  positioning  a  small  pump 
and  release  valve  on  the  foam,  and  dipping  the  foam/valve/pump  assembly  into 
an  urethane  solution,  thus  forming  an  airtight  casing  for  the  pneumatic  seal. 
This  approach  lends  Itself  to  design  flexibility  by  allowing  control  of  the 
seal  resilience  and  compliancy  by  selecting  foams  of  various  densities,  and 
utilizing  urethane  coatings  of  various  thicknesses  and  compositions.  A  copy 
of  the  Donzls  patent  Is  Included  In  Appendix  B  of  this  report.  Figures  9  and 
10  shows  a  prototype  of  the  pneumatic  seal  with  pump  and  release  valve.  A 
sample  cross-section  of  the  seal  material  Is  shown  in  the  upper  left  corner  of 
Figure  9. 

Establish  Attachment  Design  Characteristics 

In  association  with  the  seal  design  and  development  Is  the  challenge 
of  attaching  these  seals  Into  the  masks.  The  same  basic  characteristics  apply 
to  the  development  of  attachment  methods  as  applied  to  seal  design.  These 
characteristics  are  that  the  attachment  mechanism  should  not  protrude 
significantly  from  the  Inside  or  outside  of  the  mask.  The  attachment 
mechanism  should  be  capable  of  securing  several  layers  of  various  materials 
and  various  thicknesses.  The  attachment  mechanism  should  facilitate  seal 
replacement  and  should  be  flexible  to  accommodate  various  mask  designs  and 
seal  configurations. 

Review  Existing  Attachment  Methods 

As  with  the  seal  development,  we  found  It  advantageous  to  review 
existing  technology  to  determine  If  techniques  currently  In  practice  would  be 
appropriate  for  our  specific  needs.  The  attachment  methods  reviewed  Include 
snap-fits,  used  for  securing  rigid  plastic  lenses  Into  compliant  rubber  ski 
masks;  Interlocking  fits,  employed  by  several  fastener  companies;  rivets  and 


FIGURE  7.  HARO  PLASTIC  SEAL  MODEL  AND 
PROTOTYPE  HARDSHELL  MASK 


FIGURE  8.  VIEW  SHOWING  TIT  OF  HARD  PLASTIC  SEAL 
MODEL  INTO  PROTOTYPE  HARDSHELL  MASK 


FIGURE  9.  PROTOTYPE  PNEUMATIC  SEAL  WITH  PUMP 
AND  RELEASE  VALVE 


FIGURE  10.  CLOSE-UP  SHOWING  COMPLIANCE  OF 
PROTOTYPE  PNEUMATIC  SEAL 
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machine  screws  for  semi -permanent  attachment;  clips  such  as  those  used  for 
binding  documents  together;  a  wide  choice  of  adhesives  depending  on  the 
materials  and  cohesion  desired;  zippers,  used  In  wet  suits  for  sealing;  velcro 
or  hook  and  pile  fasteners,  used  everywhere;  and  sealing,  such  as  by  heat, 
Induction,  ultrasonic,  etc. 

Generate  Concepts 

Early  In  the  program  we  generated  concepts  In  the  area  of  mask 
attachment.  That  Is,  what  methods  are  available  to  attach  a  hardshell -type 
mask  to  a  person  and  maintain  an  effective  seal  for  respiratory  protection. 

Ten  concepts  for  hardshell  mask  attachment  were  generated  and  presented  to  the 
client  for  review.  Drawings  of  these  concepts  are  Included  In  Appendix  C  of 
this  report.  After  reviewing  the  concepts,  the  client  redirected  the  concept 
generation  effort  to  attachment  of  seals  to  masks,  both  softshell  and 
hardshel 1 . 

Two  basic  conceptual  approaches  were  Identified  for  attaching  seals 
Into  masks.  One  approach  utilizes  discrete  fasteners  to  retain  several  layers 
of  material  together  yet  still  enable  the  user  to  replace  the  seal  If 
necessary.  This  approach,  Illustrated  In  Figure  11,  Is  Intended  for  use  on 
the  multi-layer  softshell  mask.  The  second  approach  Is  Intended  for  use  with 
attaching  a  seal  to  a  hardshell  mask.  This  second  approach  utilizes  a 
snap-fit  ring  that  captures  the  seal  around  the  perimeter  of  the  mask  (see 
Figure  12).  This  approach  Is  considered  to  be  a  continuous  attachment  method. 
Both  of  the  above  described  attachment  methods  place  the  seal  between  the  mask 
wearer's  face  and  the  facepiece,  thus  sealing  the  area  surrounding  the  face. 
The  attachment  means  Is  located  on  the  outside  of  the  seal  area,  and  thus 
small  leaks  In  and  around  the  attachment  means  do  not  decrease  the  protection 
of  the  mask  wearer. 

Development/Fabricate  Prototype  Attachment  Mechanisms 

In  order  to  demonstrate  the  proposed  attachment  mechanisms  It  became 
necessary  to  obtain  the  materials  that  were  desired  to  be  attached  together  In 
their  approximate  configurations,  that  Is,  shaped  like  a  seal  and  mask.  Since 
development  of  the  mask  and  seal  are  currently  under  development,  we  were 
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FIGURE  11.  SEAL  ATTACHMENT  CONCEPT  FOR  SOFT  SHELL  MASK 


Simulation  of 
hardshell  mask 


FIGURE  12.  SEAL  ATTACHMENT  CONCEPT  FOR  HARDSHELL  MASK 


unable  to  obtain  pertinent  samples  to  demonstrate  feasibility  of  the  proposed 
attachment  mechanisms.  Therefore,  we  consider  this  phase  of  the  program  to  be 
a  feasibility  study  of  various  attachment  mechanisms  that  apply  to  seal 
attachment  to  masks.  We  also  Intend  for  the  content  of  this  report  to  provide 
a  design  strategy  for  consideration  during  further  development  of  attachment 
mechanisms  for  the  mask  and  seals. 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  conclusions  of  this  program  are  twofold:  First,  It  Is  feasible 
to  develop  a  seal  that  conforms  to  the  area  surrounding  the  face.  Second,  It 
Is  possible  that  the  developed  seal  could  be  attached  to  a  mask  by  a  variety 
of  techniques.  Materials  exist  that  would  facilitate  design  of  such  a  seal 
and  fabrication  techniques  are  available  to  realize  these  designs  In  both 
prototyping  and  manufacturing  modes.  The  seal  could  Incorporate  either 
separately  or  In  combination  compliant  gels,  foams,  and  pneumatic  bladders  to 
conform  to  the  area  surrounding  the  human  face.  The  attachment  mechanism 
could  be  on  the  exterior  side  of  the  seal,  thus  allowing  the  seal  to  seat 
between  the  face  and  the  mask. 

It  Is  recommended  that  future  work  be  conducted  In  the  area  of  seals 
and  attachment  mechanisms  for  the  respiratory  protection  system  (RESPO  21). 
Further  design  and  development  Is  needed  to  specify  a  desired  system  or 
systems  that  would  provide  decided  advantages  with  regard  to  Improved 
protection,  conformablllty,  and  mechanical  Isolation.  The  materials  and 
fabrication  techniques  described  In  this  report  are  available  to  assemble 
working  prototypes  of  seal  designs  and  attachment  mechanisms  for  both 
hardshell  and  softshell  masks.  It  Is  recommended  that  these  seals  be 
fabricated  and  attached  to  sample  masks  for  further  evaluation.  If  sample 
masks  or  demonstrator  models  do  not  exist.  It  Is  recommended  that  these  be 
developed  with  the  seal  and  attachment  mechanisms  In  mind.  The  availability 
of  sample  masks  will  help  facilitate  the  development  of  mask  seals  and 
attachment  mechanisms. 
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(j)  said  second  parting  surfaces  having  cooperative 
detent  means  adjacent  said  forward  end  of  said 
shorter  section  and  operable  upon  the  lateral  regis¬ 
tration  of  said  shank  sections  for  locking  said  jaws 
in  a  closed  position, 

(k)  said  detent  means  including  a  projection  from  one 
of  said  second  parting  surfaces  and  a  complementary 
recess  in  the  other  thereof  which  interlocks  with  said 
projection  when  said  sections  are  in  register  with  one 
another. 


3,149.105 

DEVICES  FOR  MEASURING  BLOOD  PRESSURE 
Michael  L.  Polanyl,  Webster,  Mass,  assignor  to  Ameri¬ 
can  Optical  Company,  Southbridge,  Mass,  a  voluntary 
association  of  Massachusetts 

Filed  Apr.  19,  1963,  Ser.  No.  274 J 12 
7  Claim*.  (Cl.  128— 2.051 


/-*“ 


1.  A  remote  pressure  transducer  apparatus  comprising 
a  light-reflecting  diaphragm,  means  supporting  the  dia¬ 
phragm  for  exposing  only  one  side  thereof  to  a  fluid 
pressure,  said  supporting  means  permitting  displacement 
of  the  diaphragm  on  the  supporting  means  in  response 
to  said  pressure,  said  diaphragm  having  a  selected 
elasticity  such  that  said  diaphragm  can  be  displaced  by 
•aid  pressure  to  an  extent  which  is  proportional  to  said 
Pressure,  a  light  source  locatea  remotely  from  said  dia- 
phragm,  light-conducting  optical  fiber  means  conducting 
light  from  said  source  and  directing  said  light  onto  the 
•Vposite  side  of  the  diaphragm  for  reflecting  a  propor¬ 
tional  part  of  said  light  therefrom  toward  a  first  station 
hi  accordance  with  said  displacement  of  the  diaphragm, 
light-conducting  optical  fiber  means  conducting  said  re¬ 
nted  light  from  said  first  station  to  a  second  station 
located  remotely  from  said  diaphragm,  and  photoelectric 
hieans  resoonsive  to  said  reflected  light  conducted  to  said 
•econd  station  for  providing  an  electrical  signal  corre- 
•ponding  to  said  fluid  pressure. 


3,249,106 

RIFLEMAN'S  GAS  MASK 
^•J’lard  v.  Motsinger,  Aberdeen,  Md,  assignor  to  the 
United  Slates  of  America  as  represented  by  the  Secre- 
kry  of  the  Army 

Filed  July  29,  1963,  Ser.  No.  298,508 
4  Claims.  (Cl.  128—141) 

*•  A  protective  gas  mask  having  particular  use  during 
“*  firing  of  a  rifle,  having  in  combination: 

(•)  Facepiece  means  having  eyepiece  means  and  inte- 
Ktal  flexible  inlet  tube  means  communicating  with 
•aid  eyepiece  means  and  extending  outwardly  from 
•aid  facepiece  means; 


(b)  Head  bamc~s  means  ta  hold  said  facepiece  means 
in  engagement  with  the  face  of  the  wearer; 

(c)  Flexible  canister  retainei  dependingly  mounted  on 
each  exterior  end  of  said  tube  means  laterally  of  said 
facepiece  means  and  having  an  inperforate  outer 
wall  and  an  inner  perforate  wall,  whereby  said  canis¬ 
ter  retainer  means  miy  swing  away  from  the  side 
of  said  facepiece  means,  and  whereby  a  rifle  stock 


can  be  inserted  between  said  canister  retainer  means 
and  said  facepiece  means  for  the  accurate  firing  of 
said  rifle  during  the  use  of  said  mask; 

(d)  Supporting  means  for  said  retainer  means  attached 
to  said  facepiece  means  and  to  said  retainer  means; 
and 

(e)  Canister  means  operatively  mounted  in  said  canis¬ 
ter  retainer  means. 


3,249,107 

OXYGEN  REGULATORS  FOR  RESPIRATORY 
EQUIPMENT  UNITS 

Rene  Gaston  Driest,  Meudoo,  Seine  el  Oise,  France, 
assignor  to  lotertecbnique,  Plaisir,  Seine  et  Oise, 
France,  a  French  company 

Filed  Mar.  31,  1964,  Ser.  No.  356,292 
Claims  priority,  application  France,  Apr.  4,  1963, 
930,430,  Patent  1.361,969 
2  Claims.  (Cl.  128—142) 


I.  In  a  respiratory  apparatus  of  the  type  comprising: 
an  oxygen  regulator  which  has  a  cont rolled-delivery  valve 
for  regulating  the  oxygen  flow  and  which  is  connectable 
to  an  oxygen  source;  a  cavity  formed  within  the  regulator 
and  constituted  by  a  compartment  and  an  overpressure 
chamoer  separated  from  each  other  by  a  flexible  mem¬ 
brane  operatively  connected  with  said  valve  so  as  to  effect 
the  closure  and  the  opening  of  said  valve;  pressure  relief 
means  comprising  an  overpressure  safety  valve  for  con¬ 
necting  said  overpressuie  chamber  with  the  atmosphere, 
and  an  auxiliary  valve  controlled  by  an  aneroid  capsule 
for  connecting  the  overpressure  chamber  with  the  atmos¬ 
phere;  a  breathing  mask;  a  supply  pipe  for  connecting  said 
mask  to  the  outlet  of  said  valve;  and  an  auxiliary  conduit 
positively  connected  to  said  mask  and  to  the  said  com¬ 
partment.  on  one  side  of  the  membrane; 
the  provision  of  a  comr  '•-ating  conduit  positively  con¬ 
nected  to  the  mask  and  to  the  overpressure  chamber 
on  the  other  side  of  the  membrane,  and  a  conduit 
connected  between  tbe  upstream  side  of  the  valve 
aod  tbe  compensating  conduit. 


PATENTS 

GRANTED  JUNE  27.  1972 


GENERAL  AND 

3.671.974 

FOOTBALL  TRAINING  HARNESS 
Don  D.  Slim.  P.O.  Box  636,  Throckmorton,  Tex. 

Filed  Sept.  4, 1970,  Ser.  No.  69,788 
Ini.  CL  A42b 

U.S.  CL  2— 3  R  •  CUim 


A  football  training  harness  in  which  detachable  rigid  con¬ 
nection!  adjustable  in  length  extend  from  the  shoulder  pads  to 
the  rear  of  the  football  helmet  to  prevent  hyperflexion  and  the 
bending  of  the  head  of  the  player  forwardly  during  blocking 
and  tackling.  The  connection  includes  rings  secured  to  the 
helmet  and  shoulder  pads  and  swivel  snap  hooks  connected  to 
the  shoulder  pad  rings  by  means  of  a  wire  so  as  to  be  adjusta¬ 
ble  in  length,  with  the  snap  hooks  soaping  into  the  rings 
fastened  to  the  helmet. 


3,671,975 
SKI  PANTS 

Werner  Vorsteher,  Ertaesfrid.  N.O-,  Austria,  assignor  to  An  be 
Sportmode  Vorsteher  KG,  Wien,  Austria 

Filed  June  24, 1970,  Ser.  No.  49J34 
Claims  priority,  application  Austria,  Jan.  16, 1970, 425/70 
lot.  CL  A41d  IIOS 

US.  CL  2 — 232  2  Claims 


Each  trousef  leg  of  a  ski  pants  type  o f  garment  is  provided 
with  a  combined  windbreak  and  cuff  which  provides  for  im¬ 
proved  appearance,  wind  and  snow  protection,  and  flexibility 
in  the  area  where  the  trouser  legs  overlap  ski  boots.  Each 
windbreak  is  attached  to  a  lower  inside  portion  of  a  trouser  leg 
and  to  an  upper  band  of  the  cuff.  The  cuff  includes  upper  and 
lower  bands  which  limit  up  and  down  movements  of  the  cuff 
when  it  is  in  an  enclosing  position  over  the  top  portion  d a  ski 
bool. 


MECHANICAL 

3,671,976 

FULL  VIEW  DIVER'S  MASK 
Qarencc  S.  Johnson,  4444  West  Point  Loma 

Diego,  Collf.  end  Lsrry  E.  McKinley,  P.  O.  BoxT^  S' 
Verde  Rood,  Escondido,  CaiiL  'C-Ca, 

Filed  Oct.  IS,  1970,  Ser.  No.  81,032 
Ink  O.  A61f  9/02 


A  full  view  diver’s  mask  having  a  transparent  r _ r 

member  configured  u>  conform  to  the  general  crvuow  V 

diver's  face,  ea  ries  a  peripheral,  resilient  seal  to _ * 

sealed  relationship.  A  frontal  planar  section  and  j 
curved  portions  permit  distortion-free  frontal  and 
vision. 

3,671,977 

HEADDRESS  WITH  IMPROVED  HEAD  ENCMax* 
BAND 

Julia  S.  Degnon,  175-39  Dalny  Road,  Jamaica  East*,  vt. 
Filed  May  21, 1S70,  Ser.  No.  39,304 
Ink  CL  A42b  3100 

VS.  CL  2—207  irw 


A  headdress  characterised  by  two  component  p«%  — • 
ly,  a  head  encircling  band  and  strap  and  a  comphi-amd  — 
covering  scarf  which  has  a  restricted  portion  lUtdriaAe 
wise  attached  to  a  median  top  portion  of  the  band.  Tia  ui‘ 
made  up  of  inelastic  and  elastic  portions  with  -.-u**** 
connectible  ends  provided  with  quick-scpirsbk  I— ^ 
The  scarf  is  made  of  attractive  fabric,  is  retained  a  I*—* 
ly  by  the  band  and  has  loose  free  flowing  ends  *• 
ranged  at  will  to  achieve  an  eye-pleasing  elfeck 
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1  nut  25,  1972 


vMitt  oven  door  to  be  automatically  partially  opened  at  the 
^  cf  i  cookinf  cycle,  and  wherein  the  door  stop 


■echanism  also  permits  full  manual  opening  of  the  door 
against  the  force  of  a  spnng. 


cached  to  the  object.  A  p;ckup  coil  is  provided  around  the 
area  of  movement  of  the  object  so  that  movements  of  the 
magnet  induce  a  voltage  in  the  coil.  The  output  of  the  cod  is 
delivered  to  circuit  means  which  generates  pulses  when 
receiving  the  signal  from  the  coil.  An  alarm  means  is 


operated  by  the  nulses  to  provide  an  alarm  signal  which 
flashes  off  and  on  with  each  pulse  .•ceived.  but  remains  on 
when  no  pulse  is  received  Thus,  the  alarm  means  indicates 
the  movem.nt  of  the  object  b>  the  flashing  signal  and  in* 
dicates  no  movement  by  a  continuous  signal. 


3,658.051 

METHOD  OF  TREATING  LIVING  THINGS  USING  HIGH 
INTENSITY  PULSED  MAGNETIC  FIEUD 
Kroner  h  Sheldon  MacLean,  135  East  65th  Street,  New  York, 
NY. 

Continuation-in-part  of  application  S«r.  No.  547,125,  Mar. 

•  I.  1966,  now  abandoned  ,  which  is  a  continuation-in-part  of 
•tpheation  Ser.  No.  301,108,  Aug.  9,  1963,  now  abandoned  , 
vhich  Is  a  conti.  uaiion-in-part  of  application  Ser.  No. 
*94,492,  Feb.  20,  1959,  now  abandoned.  This  application 
Nov.  13,  1967,  Ser.  No.  682,1 10 
Int.  Cl.  A6Ib  7  7/52 

L-S.CI  128—1.5  4  Claims 


•  m 


f|*  method  of  treatment  including  positioning  the  part  of 
r,  PJtj*nt  or  animal  to  be  treated  between  the  poles  of  an 
«ctrQmagnet.  The  part  is  then  subjected  to  a  oulsatmg  mag- 
.etic  ^*ld  induced  in  the  electromagnet  by  an  intermittent 
2 (ton  CUrrent*  lh<  P*3*1  intensity  of  each  pulse  being  at  least 
gauss.  Preferably  each  pulse  has  a  duration  of  at  least 
^cond,  and  about  one  pulse  per  4  second  is  administered. 


3,658,053 

CATHETER  FOR  USE  IN  DETECTING  DISSOLVED  GAS 
IN  FLUIDS  SUCH  AS  BLOOD 
Gordon  J.  Fergussnn,  Lutherville.  Md.,  and  Austin  L.  VVahr- 
haftig.  Sail  Lake  City,  Utah,  assignors  to  Scientific  Research 
Instrument*  Corporation,  Baltimore,  Md. 

Filed  Aug.  28,  1969,  Ser.  No.  853.784 
Int.  CL  A61b  05100 

U  S.  Cl.  128-2  G  11  Claims 


A  blood  catheter  including  a  cannula  covered  with  a  thin 
layer  of  silicor.e  rubber  or  other  material  permeable  to  one 
or  more  of  the  gases  that  are  or  might  be  found  m  blood  and 
wherein  the  cannula  preferably  includes  a  helical  arrange¬ 
ment  of  apertures  for  enabling  the  diffusion  of  gas  through 
the  membrane  and  into  the  center  portion  of  the  cannula. 
The  helical  pattern  of  apertures  around  the  periphery  of  the 
cannula  enables  the  catheter  to  contact  the  interior  wall  of  a 
blood  vessel  without  restricting  blood  flow  past  more  than  a 
small  fraction  of  the  total  number  of  apertures  Other  hole 
configurations  can  be  used,  for  example,  when  a  plurality  of 
holes  are  located  at  spaced  aiial  locations  alon^  the  cannula 
and  at  spaced  intervals  around  the  circumference  of  the  can¬ 
nula  at  the  various  axial  locations. 


l»r  3,658.052 

■*tATH!NC  ACTI\  ITY  MONITORING  AND  ALARM 

Alb^tD  DEVICE 

^  Alter,  Cheltenham.  Pa.,  assignor  fo  American  Elec. 
°n*  Laboratories,  Inc.,  Colmar,  Pa. 

Filed  June  16.  1970,  Ser.  No.  46.610 
Int.  CL  A61b  5 -05 

LC7'J*-1  7  Claims 

tq  detecting  means  for  detecting  the  movement  of 

n,™3te  r>k _  ..  U._».  _ _ l  _ _ _ _ _ 


Jfc  object  which  includes  a  permanent  magnet  at- 


3.658,054 

ADJUSTABLE  HELMET  FACE  MASK 
Arthur  S.  Iberalf,  Radnor,  Pa.,  assignor  to  General  Technical 
Sen  ices.  Incorporated,  Upper  Darby,  Pa. 

Filed  May  I !.  I  <>70.  Ser.  No.  36.28 1 
Int.  Cl.  A6lb  5i02.5i04 

U  S.  Cl.  128-2.05  R  I  Claim 

An  adjustable  helmet  for  mounting  physiological  sensors 
employed  to  take  physiological  measurements  of  patient  The 


1‘JJO 
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^djuvtahle  helmet  consist*  of  •  front  portion  of  flcuble 
pUttic  material  having  three  flexible  arm*  adapted  to  fit  over 
the  cheeWNvnet  and  forehead  of  the  nearer  The  end*  of 
each  of  the  flexible  arm*  are  provided  with  a  number  of  slots 
for  adjusting  the  front  portion  to  a  particular  person*  head. 


The  rear  portion  of  the  adjustable  helmet,  alio  of  flexible 
plastic.  fit*  snug!)  over  the  back  of  the  wearer’*  head  and 
contain*  fastener*  which  snap  into  any  of  the  slot*  in  the  flea* 
iNe  arms  Both  the  front  and  rear  portion*  contain  grommet* 
for  mounting  rh  yxiological  sensor*  in  position*  where  the 
physiological  measurement  i*  to  be  made. 


3.658.056 

HIP  JOINT  PROSTHESIS 

Arnold  H.  Huggler,  Masansrrstr.  168.  700  Chur,  and  B 
hard  G.  Weber,  Gellertslr.  4,  9000  St.  Called,  both  of  S»{| 
xrrland 

Filed  Apr.  21.  1969.  Ser.  No.  817.654 
Claims  priority,  application  Switxerland,  Apr.  2S,  I9^g 
6197/68 

Int.  Cl.  A6lf  U24,  H00 

VS.  Cl.  128-92  CA  4  Claim, 


3.658,055 

At  tomatic  arrhythmia  oiacnosi>g  system 

Zrnmon  Ab»;  Tak.ji  Suful>i:  Muayuki  Tsunraka.  ail  o l 
kokubunji-thi:  Eiitfhl  kimur*.  Tokyo;  T.iio  Akaioma, 
Tok.o:  kanji  Ob*y«hi,  Tokyo,  and  G.ngo  kaui.  Tokyo, 
all  of  japan,  owgnori  lo  Htiachi,  Lid.,  Tok.o,  Japan 
Filed  Apr.  1 1 .  1 969,  S«r.  No.  5 1 5.29 1 
Claim,  priority,  application  Japan,  May  20,  1968,  43,33600 
Ini.  Cl.  A6 lb  5/04 

C.S.  Cl.  128  —  2.06  A  13  Claim. 


An  automatic  arrythmia  diagnosing  system  for  diagnosing 
heart  disease  employs  a  plurality  of  detector  elements  for  de¬ 
tecting  hmh  the  component*  and  the  time  m'erval  between 
components  of  the  portions  of  an  elcctrocardiagraph  wave 
The  values  of  cardiac  potentials  which  are  detected  during 
one  cardiac  cycle  are  compared  with  those  of  a  later  cardiac 
cycle  when  the  frequency  of  the  presence  of  the  arrhythmia 
is  high  The  number  of  cardiac  potentials  of  a  cardiac  cycle  is 
averaged  over  a  predetermined  number  during  an  earlier  car¬ 
diac  C'de  when  the  frequency  of  the  presence  of  arrhythmia 
is  low  Digital  logic  circuitry  is  employed  to  be  responsive  to 
code  signals  representative  of  various  portion*  of  the  elec* 
troc »rdiagfaph  signal  to  produce  signals  indicative  of  dif¬ 
ferent  forms  of  heart  disease 


The  shaft  which  it  of  metal  i*  fitted  with  a  spherical  joint 
head  of  synthetic  material  while  the  socket  is  also  of  meuJ 
The  synthetic  joint  head  is  spaced  slightly  from  a  collar  of  the 
shaft  to  permit  compressing  of  the  joint  head  by  the  collar 
upon  the  occurrence  of  shock  loadings  The  joint  head  ■ 
lubricated  through  a  channel  at  the  upper  end  and  through 
an  internal  spiral  groove 


3,658.057 

DIAPHRAGM 


Hugo  S.  Cimber,  22  Seven  Gabies  Road,  Staten  Island,  VY. 
Filed  Nov.  4,  1969,  Ser.  No.  873,848 
Int.  Cl.  A61f  3/46 


A  self  inflating  diaphragm  having  an  inner  tube  conta»n»n| 
air  or  gas  under  pressure  and  an  outer  flexible  tube,  a  rM 
removable  by  a  string  from  the  inner  tube  permits  the  • 
gas  from  the  inner  tube  to  expand  the  outer  tube  to  oedw* 
the  passage,  an  occluding  membrane  may  be  used  across  i* 
inner  tube  to  facilitate  retention  of  fluids  and  for  contract* 
lion.  With  or  without  the  membrane  the  device  may  co» 
stitute  a  supporting  structure. 


PATENTS 

GRANTED  APRIL  10,  1973 
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3,725,953  3.725,955 

FULL  VIEW  Dl  VER  S  MASK  CONNECTION  OF  TUBULAR  ELEMENT  TO  A  C 

Clarence  S.  Johnson,  and  Arthur  F.  Langgulh,  both  ol  Sao  Donald  S.  Graot,  Dta  Plalnaa,  III.,  oaal|oor  I*  tv^^LVj 
Diego,  Calll.,  assignors  to  The  United  Sutce  ol  America  ae  Machine  Company,  Hartford,  Coas.  °*  ''•v, 

represented  by  the  Secretary  of  the  Ni*y  Filed  Jan.  7, 1972,  Ser.  No.  216  008 

Filed  Jan.  24. 1972,  Ser.  No.  220,026  InL  CL  A41d  1104,  A41k  9/00 

Int.  Cl.  A6 1 1 9100  U.S.  CL  2—90 

VS.C L2-I4W  3  Clalmi  l#Chs*, 


A  face  mask  having  a  rigid  tramparent  member  defining  a 
frontal  portion  and  two  curved  aide  portions  aliowt  for  wide* 
angle  Vision  with  little  distortion.  An  outwardly  bulging  nose 
portion  is  provided  to  permit  a  close  f.tting  on  the  face  and  to 
reduce  the  mask's  entrained  matt  A  resilient  seal  formed  with 
an  annular  cross-sectional  configuration  is  fitted  about  the 
periphery  of  the  transparent  member  to  ensure  a  sealed  fitting 
on  a  number  of  differently  contoured  facet  by  resiliently  com¬ 
pensating  for  the  dissimilar  facial  features.  Including  the  dis¬ 
closed  seal  minimises  discomfort  when  the  mask  is  wont  for 
prolonged  periods  of  time  since  the  teal  does  not  dig  into  the 
fleshy  portions  of  the  face. 

3.72S.9S4 

METHOD  OF  MANUFACTURING  GARMENT  COLLARS 
OR  LAPELS 


A  tubular  garment  element  has  a  front  panel  folded  „ 
versely  upon  itself  and  provided  with  a  diagonally  M 
which  it  attached  to  a  diagonally  cut  end  of  a  foieshevwZI 
rear  panel.  The  tubular  garment  element  it  sewn 
garment  element  along  a  line  of  stitching  which  intcriec*  a. 
connected  diagonal  ends  at  a  point  spaced  from  tv  «.  t 
the  garment  to  reduce  the  difficulty  of  maintaining 
between  the  garment  elements  during  sewing. 

3.725.956 

laminated  helmet 

Dorothy  Ann  Carrier  R risen,  772  GnendeM  Atom,  Ha 
tburgh.  Pa. 

Filed  May  II,  1971.  See.  No.  142,163 
InL  CL  A42b  1102 

US.  CL  2-200  Jna. 


Walter  Baldini,  Via  RafTaeilo  Sanzio  2/ A.  Milan.  Italy 
Filed  Sept  IS,  1970,  Ser.  No.  72,236 
Int.CL  A416J/00 

U.S.  CL  2-143  I  Claim 


An  intermediate  fertile  article  for  the  fabrication  of  gar¬ 
ment  collars  or  lapels  is  produced  by  thermally  bonding  a  first 
layer  of  tertile  material  in  uninterrupted  surface-to-surface 
contact  to  one  side  of  an  inner  layer  of  bonding  material  and 


The  specification  discloses  a  head  covering  in  the  ton  ds 


by  thermally  bonding  a  second  layer  of  fertile  material  to  the  helmet  of  unique  construction  adapted  for  wear  indon*  w 
other  side  of  the  inner  layer,  but  only  at  several  spaced  loca-  persons  of  either  ser  during  leisure  time  or  while  slcepag  T* 
lions.  The  bond  between  portions  of  the  inner  layer  and  the  helmet  is  multi-layered,  with  an  outer  layer  of  lambs  w^ 
second  tertile  layer  is  thereupon  destroyed  to  allow  for  inter-  long-haired  fur  or  other  similar  heat  insulating  msienal  mi  • 
tion  of  a  portion  of  an  upper  collar  which  consists  of  cloth  and  inner  layer  of  woven  fabric.  The  helmet  is  constructed 
is  secured  to  the  first  and  second  tertile  layers  by  tewing,  be  supported  at  each  side  on  the  bndge  of  the  wearert 
Those  portions  of  the  inner  layer  and  the  second  tertile  layer  and  in  front  on  the  wearer's  brow  so  as  to  provide  an  an  re** 
which  are  not  overlapped  by  the  inserted  portion  of  the  upper  between  the  crown  of  the  wearer's  head  and  the  iiurfe  W  •• 
collar  are  bonded  to  each  other  in  uninterrupted  surface-lo-  helmet.  The  rear  portion  of  the  helmet  has  an  essenuaJvw 
surface  contact.  verted  V-shaped  opening  fot  ve.itilation  of  the  space  -*■  ' 
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GENERAL  AND  MECHANICAL 


3.7*3.449 

Ml  LLETTROOF  PROTFCTIY  F.  ARMOR  AND  METHOD 
OF  MAKING  SAME 

Rickard  C.  Dn«.  Ht«  1 1  \\  hits kora,  Romulus.  Mich. 

Filed  M»>  *.  1972,  Ser.  No.  251.077 
Ini.  Cl.  F4lh  / 102 

I  S.  Cl.  2-2.5  4  Claim* 


J.  7*3.451 

INSECT  PROTF.CTIY  F  GARMENT 
Eugene  F.  Malin,  1040  Baysiew  Dr.,  Suite  201,  Fort 
derdale,  Fla. 

C onlinualion  ol  See.  Na.  I  .W.A77 ,  A  pril  29. 1971,  abandan-d 
This  application  lire.  20,  1972,  Ser.  Sk  316,676 
lot.  O.  A42h  3/00 

f.S.CI.2-4  6rum 


An  insect  prmectise  garment  for  use  in  a  warm  clim>k 
A  bullet-proof  irmor  formed  of  a  p  id  made  of  a  number  of  c,,mpnsmg  an  insect  netting  material  coupled  to  skin  sep*,* 
loose  sheets  wosen  of  heats  gauge,  linearis  oriented  nylon  members  such  as.  circular  rings  or  elongated  rib  members 
threads,  the  pad  being  enclosed  within  a  cloth  cnselopc.  and  „ n,ch  hold  the  netting  material  off  the  useri  skin  to  preset 
means  for  holding  the  envelope  containing  the  pad  upon  the  mosquitoes  fnim  reaching  or  making  contact  with  the  skin  o' 
object  to  be  protected  The  sheets  ate  treated  by  subjecting  |t>e  »CJICI  Insects  adjacent  the  net  area  are  unable  to  ttscl 
them  to  super-cooling  in  a  cryogenic  atmosphere  to  thereby  lhe  ,lin  while  the  garment  provides  sufficient  air  flos 
increase  their  impact  resistance  capabilities.  through  the  net  and  about  the  wearer's  skin. 


3.7*3.450 

HOCKEY  HELMET 

VSilliam  Raymond  O  Connor.  2190  Sargent  Ase.,  St.  Paul. 
Minn 

Continuation  of  Ser.  Na.  216.633.  Jan.  10.  1972.  abandoned. 
This  application  Feb.  5,  1973,  Ser.  No.  329.320 
Ini.  Cl.  A42b  )!00 

2  — .1R  12  Claims 


3,7*3.452 

REMOVABLE  COCCLES  FOR  HELMET 
A  Idea  P.  Benson:  Kenneth  J.  Foster,  both  of  Dedham,  and  4k 
frrd  R.  Qurlieitr.  Saugus,  all  of  Mass.,  assignors  la  " 
l  nurd  Slates  of  America  as  represented  by  tbc  Secret* 
the  Ness.  Washington,  D  C. 

Filed  Apt .  1 1 .  1 972.  Ser.  No.  242.999 
Ini.  Cl.  A42b  J/00 

L^.  Cl.  2-6  3CW 


A  hockey  helmet  is  disclosed  in  which  an  outer  shell  is  Apparatus  for  attaching  removable  photoehromic  frtfv 
formed  of  lightweight  material  generally  by  injection  molding  to  a  conventional  crash  helmet  includes  a  post  on  one  uder 
with  three  protective  ribs  eitending  longitudinally  over  the  the  helmet  adjacent  the  face  opening  thereof  and  aa  a*r 
top  of  the  helmet,  the  two  outer  ribs  having  openings  formed  center  Ijtch  on  the  other  side  of  the  helmet  which  ctifir 
therein  The  openings  progressively  decrease  in  area  as  they  apcics  of  triangular  eyelets  formed  in  straps  extending  n* 
enend  from  the  from  to  the  back  of  the  helmet.  The  inside  of  the  distal  ends  of  the  goggles.  The  ovcr-center  latch  has  aim 
the  helmet  has  three  protective  pads  secured  to  the  inside  of  with  a  camming  surface  formed  thereon,  notched  to  -tin* * 
the  outer  protective  shell  so  that  a  pair  of  passages  are  formed  apes  of  one  of  the  eyelets  and  pivoted  such  that  upon  i»t*m 
in  cooperation  with  the  ribs  in  cooling  the  upper  part  of  the  of  the  lever  aftwards  the  notch  is  moved  aftwards.  «"* 
head  of  the  wearer  The  central  pad  covers  the  central  rib  and  the  straps,  within  side  brackets  formed  on  the  helmet  for* 
forms  an  air  cushion  for  the  top  of  the  head  of  the  wearer.  tally  locating  the  goggles  in  from  of  the  wearer  seyes. 
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3.833.935 

MIGRATED  HELMET  AND  MASK  STRLCTLRE 
ffca  k.  Anile.  Glendale,  and  John  J.  Mitchell,  Jr.,  Ar- 
«ta.  both  o(  Calif.,  assignors  to  Sierra  Engineering  Com- 
May.Wra  Madre,  Calif. 

Filed  May  22. 1972.  Ser.  No.  255,838 
Int.  CL  A62b  7100 

10.2- 4  9  Claims 


synchronised  side  gear  trains  to  prevent  jamming  of  the  glass 
in  the  ali  s.  The  motor  it  mounted  on  the  face  shield  and 
energised  Irom  a  power  source,  similarly  mounted.  r*“~.«i. 
circuit  means  having  two  parallel  branches,  one  bra 
energising  the  motor  to  drive  the  viewing  glass  to  one  c 
posite  positions,  and  the  other  branch  to  the  other  o 
positc  positions  Limiting  switches,  respectively  conn 
the  parallel  branches  and  mounted  on  the  face  shtel 
respective  opposite  positions  of  the  viewing  glass,  are  • 
by  the  viewing  glass  reaching  either  of  said  positions 
the  limit  switch  in  the  parallel  branch  energised  to  d 
glass  to  the  position  just  reached  and  simultaneously 
the  limit  switch  in  the  other  parallel  branch.  An  e 
switch  is  mounted  on  the  face  shield  and  connectei 
branch  circuits  to  alternately  close  the  circuit  of  or 
parallel  branches  and  open  the  other  as  it  is  mouth- 
by  a  welder  The  limiting  xnd  energising  switches 
dinated  to  alternately  drive  the  viewing  glass  to  oppt 
lions  each  time  the  energising  switch  is  operated. 

3,833.937 

NAPKIN  FOR  TIES 


w(!(mg  personnel  there  is  provided  a  hard  shell  helmet 
*"**'**’  padded  and  held  Out  of  close  contact  with  the  head 
**  *'*f,aied  visor  assembly  has  an  articulated  attachment  to 

*  '•iieet  movable  between  an  operative  position  over  the 

* fjCe  and  a  lifted  position  extending  over  the  top  of 
m  *«lmei  removed  from  the  face.  Compound  leverage 
maLmg  up  the  attachment  determine  a  path  of 
f'*  the  visor  assembly  such  that  it  travels  an 

*  i  ^  pjlh  •lJlo'*'ng  it  to  first  lift  clear  of  contact  with 

in^  ,l,<n  travel  upwardly  to  its  lifted  position.  An 
_  *  extends  around  the  perimeter  of  the  visor 

_  ».  the  seal  being  inflated  with  air  from  the  oxygen 

v  b-cathing  mask  when  in  operation  over  the 

-a.  '  *  "earer  and  being  collapsed  when  deflated  pro- 

V, clearance  for  case  of  removal  from  the 
M  storage  in  its  lifted  position. 


'*CL2_ 


3.833.936 
"ELDER'S  MASK 

LeGuidlee,  I2S2SN.W.  21  PL,  Miami,  Fla.  33167 
'■led  Jan.  J,  1973. Ser.  No.  321.433 
Int.CI.  A61I9/06 

4  Claims 


*miCa{iwPr0,ef ,,v<  glass  is  slidably  mounted  m 

.  1 ***  The  v»ew  ,K*e*  a  viewing  dot  in  a  face 

a«<j  m*  between  nppmnc  work  per- 

W°r*  viewing  positions  bv  a  motor  and 


Kendrick  Taylor,  San  Jose,  Calif.,  assignor  to  The  Raymond 
Lee  Organization.  Inc.,  New  York,  N.Y.,  a  part  interest 
Filed  Mar.  16, 1973,  Ser.  No.  542.036 
Int  CL  A4 Id  27// J 

l  Cl.  2-46  1  Claim 


An  attachable  protective  napkin  for  a  man's  tie  which  may 
be  readily  fastened  so  as  to  protect  the  tie  when  being  worn 
while  eating  from  the  splatter  of  food  or  other  liquids.  The 
device  is  a  shaped  section  of  laminated  absorbent  and  water¬ 
proof  paper  or  plastic  sheeting.  One  end  of  the  tie  napkin  is 
triangular  shaped,  so  as  to  tuck  about  the  tie  and  under  the 
collar  of  the  wearer,  with  the  napkin  shaped  to  the  general 
outline  of  a  man's  tie  and  of  slightly  Larger  dimension  and 
fitted  with  flexible  scmi-ngid  tic  members  that  bend  about  the 
protected  tie  so  as  to  retain  the  napkin  in  position. 

3,933.938 
TLRNOLT  COAT 

John  David  Shweid.  San  Francisco,  Calif.,  assignor  to  John 
Morris  Company,  Inc.,  San  Francisco,  Calif. 

Filed  Aug.  10. 1973.  Ser.  No.  387 J76 
Int.  Cl.  A44b  19132 

L.S.  Cl.  2-96  8  Claims 

An  efficient  and  effective  means  for  connecting  and  sealing 
the  front  trunk  and  collar  portions  of  a  turnout  coat  is  dis¬ 
closed  One  side  of  the  coat  front  fits  between  two  parallel 
Daps  vkhich  form  the  other  side  of  the  coat  front.  Strips  of  en- 
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GENERAL  AND  MECHANICAL 

3,838,466  lower  end.  uid  face  hood  portion  being  telcscopable  wi^ 

NON-FOGGING  FACE  SHIELD  laid  top  cap  portion,  and  an  external  roll  formed  by  a  first 

Recineld  E.  Poirier.  Houllsn,  Maine,  assignor  to  Stuart  A.  at  the  lower  end  of  said  top  cap  portion  and  a  second  foie, 
While,  Island  Falls,  Maine,  a  part  interest  the  upper  end  of  said  face  hood  portion  whereby  said  lin(| 

Continuation-in-part  of  Ser.  No.  327,21 1,  Jan.  26,  1973,  disposed  inwardly  of  said  lop  cap  portion  and  outwardly, 
abandoned.  This  application  Mar.  21. 1973,  Ser.  No.  343,523  said  face  portion,  and  elastic  stitching  extending  through  ^ 
Int.  Cl.  A6lf  9100  cap  along  said  line  and  through  said  first  fold  of  said  top  ^ 

U.S.  Cl.  2— 10  2  Claims  portion  for  securing  said  face  hood  portion  within  said  top^ 

portion  and  for  securing  said  first  and  second  folds  together! 


I.  In  a  face  shield,  the  improvement  comprising  a  pair  of 
aspirating  ethaust  ducts  for  the  withdrawal  of  breath-laden  air 
from  the  interior  of  said  shield  each  of  said  ethaust  ducts 
having  an  intake  opening  in  or  upon  the  inner  surface  of  said 
shield  generally  in  front  of  the  wearer's  nostrils  and  mouth,  a 
confined  passage  extending  substantially  laterally  from  said 
intake  opening  to  a  discharge  opening  locjied  adyacem  an 
edge  of  said  shield  and  an  inner  sidewall  extending  rearwardly 
beyond  said  discharge  opening 

3.138.467 

CAP  AND  ELASTIC  FACE  HOOD 
Donald  Zicntara.  Grerndale.  Wit.,  assignor  to  Zwicter  Knit- 
ting  Mills,  Appklon,  Wts. 

Fikd  Nov.  I.  1972,  Ser.  No.  302.753The  portion  of  the  term 
of  this  patent  subsequent  to  Jul*  24, 1990,  has  been  disclaimed. 
Int.  Cl.  A42b  U06 

U.S.  Cl.  2-202  .5  Claims 


»  * 


I.  A  cap  formed  of  an  elongated  tubular  body  of  knitted 
material  comprising  a  top  cap  portion  and  a  face  hood  portion 
joined  together  along  a  line,  said  top  cap  portion  and  said  face 
hood  portion  comprising  different  stitching  thereby  said  face 
hood  portion  is  more  dense  and  elastic  than  said  top  cap 
portion,  said  face  hood  portion  having  an  open  lower  end  and 
at  least  one  opening  located  between  said  tine  and  said  open 


form  said  roll  and  for  maintaining  said  roll  in  position  w)^ 
said  face  hood  portion  is  telescoped  or  extended. 


3.838.468 

PROSTHESIS  AND  MEMBRANE  STRUCTURE  TO 
REPLACE  THE  STAPES 

Beverly  W.  Armstrong,  Charlotte,  N.C.,  assignor  to  Rick«| 
Manufacturing  Company,  Memphis,  Tcnn. 

Filed  Jan.  15,  1973,  Ser.  No.  323,940 
Int.  Cl.  A61f  1 124 

VS.  0.3-1  7  Clai| 


1.  In  combination  with  membrane  structure  of  a  prosthci 
for  use  in  otologica!  surgery  to  replace  the  stapes  of  the  mid* 
ear,  said  prosthesis  comprising  a  proximal  end  include, 
means  for  attachment  to  the  incus,  a  distal  end  fixedly  t 
tached  to  said  proximal  end  and  including  a  pair  of  leg  meat 
straddling  a  bight  portion  of  the  membrane  structure,  s « 
distal  end  being  interrupted  along  a  line  extending  traa 
verscly  of  said  prosthesis  to  establish  said  pair  of  legs,  portjoi 
of  said  pair  of  legs  defining  a  pair  of  remotely  dispoac 
notches  respectively  leading  into  remote  ends  of  said  interne 
lion  for  initially  receiving  and  guidingly  constraining  the  bigt 
portion  of  the  membrane  structure  and  certain  jig  struct* 
for  subsequent  entry  into  said  interruption  whereby  said  pc 
of  legs  may  be  spread  apart  to  straddle  the  bight  portion  of* 
membrane  structure. 

3,838,469 

UNDER. MATTRESS 

Johannes  B.  H.  J.  Rademaker,  Winchoten,  Netherlands,  • 
signor  to  B.V.  Rawi  Fabrieken  v/hC.  Rademaker  4  Zm 
Winschoten,  Netherlands 

Filed  Jan.  22,  1973,  Ser.  No.  325,447 
Claims  priority,  application  Netherlands,  June  30,  I9£ 
729273 

Int.  Cl.  A47c  19100 

U.S.CJ.  5-191  €C\tm 

1.  An  undermattress  consisting  of  a  rigid  frame  of  ope 
rectangular  construction  and  a  plurality  of  rigid  horizons 
members  extending  between  and  joined  to  opposite  sidnt 
said  frame  in  spaced  relation  to  each  other  parallel  with  9 
ends  of  said  frame  whereby  said  open  rectangular  consu* 
tion  afforded  by  said  frame  is  subdivided  into  a  number* 
smaller  open  rectangular  subframes,  and  a  rigid  mattre* 
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3.164.241  having  a  methylene  bridge  between  two  aromatic  rings  to 

OS  LDLR  PAD  CUSHION  achieve  an  equivalent  ratio  of  0.90  to  1.04  NH^I.O  NCO. 

Ilwttll  Ave.,  212  Vaaderbuitl  Tower  II. 

m 

>«..  9.  1973.  Ser.  No.  414.347 
|M.  CL  A4ld  13100 

6  Claims 


wtahle  shoulder  pad  cushion  for  one  shoul 
•ora  m  readily  detachable  pairs  for  use 
1  thouljcr  pads,  laid  cushion  comprising 
«ted.  relatively  thin,  narrow  inflatable 
•ymmctrieal  medial  portion  for  estending 
w  fore  and  aft  direction  with  respect  to  a 
7  over  the  top  of  one  shoulder  of  the 
turnon  having  fore  and  aft.  symmetrically 
rnswns  for  projecting  over  the  chest  and 
■  said  ct tensions  comprising  part  of  said 
•  ing  inwardly  offset  whereby  inner  edges 
a  Pair  or  said  cushions  worn  on  the  shoul- 
■•vposed  adjacent  to  each  other;  integrally 
pruycctmg  from  said  inner  edges  for  con- 
l°1nt  *°  **«h  other  at  the  cslvnsions 
I  "alve  means  provided  at  one  point  in 


2.166,242 

"OTECTIVE  SHIELD 
„  asalgnoe  ta  Coodyear  Aero- 

2”-  '”2.  s»r.  No.  301.344 
CL  F4IH  1102.3112 

con«;  .  *  Claim* 

>vt  Am  essen,ia*l>  of  an  optically  clear 
•w  of  »  *o  three-fourth  inch  thick, 
•n  capable  of  stopping  a 

from  .lPr0iCC,,,C  a!  90* obliquity  at 

product  n//h,Cld*  **'d  P°l>urcth3nc  com* 

.r  a  '*)  a  polyurethane  prepol>mcr 

aohtlj.  *r  *1>co'  °»  polyester  glycol  of 
I  in  the  WCflhl  with  methylene  bisicy- 
•  nd  (b.  e4it*alent  ratio  of  2.7  to  4.5  NCO 
*"  aromatic  amine  curing  agent 


4.  The  safety  shield  of  claim  1  wherein  the  shield  has  the 
contour  of  a  face  mask. 


3366.243 

HEADGEAR  WITH  AUTOMATIC  SIZING  MEANS 
Gerard  E.  Morgan.  Lake  Fares!,  IIL.  assignor  In  Riddell  Inc.. 
Chicago,  III. 

Filed  Oct.  15.  1973,  Ser.  No.  406.625 
lot.  CL  A42b  3102 

VS.  CL  2-3  R  21  Claims 


I.  In  a  headgear  construction  comprising  a  shell,  and  fitting 
means  within  the  shell  for  engagement  with  the  head  of  the 
wearer,  the  improvement  wherein  said  fitting  means  com¬ 
prises  at  least  one  chamber,  a  source  of  compressible  fluid, 
means  interconnecting  said  source  and  said  chamber,  said 
interconnecting  means  including  a  first  means  permitting 
passage  of  said  fluid  from  said  source  to  said  chamber,  and  a 
second  means  permitting  passage  of  said  fluid  from  said  cham- 
ber  to  said  source,  means  cng.igcahle  by  the  head  of  the 
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wearer  upon  placement  of  the  headgear  on  the  head  operating 
to  transfer  said  fluid  through  said  first  means  from  said  source 
to  said  chamber  whereby  the  dimensions  of  the  head  receiving 
space  within  the  helmet  will  van.  and  means  for  restricting 
operation  of  said  second  means  upon  placement  of  the  head* 
gear  on  the  head  to  restrict  passage  of  said  fluid  back  to  said 
source  to  thereby  substantially  maintain  the  variation  in  sue 
change  while  the  headgear  is  in  place  on  the  head. 


3.866.244 

HEADGEAR  STRICTURE  FOR  WELDING  HELMETS 
AND  THE  LIKE 

Hein*  E.  Ruck,  Morton.  Pa.,  assignor  to  The  Fibre-Metal  Prod* 
ucts  Co.,  Concord*  ille.  Pa. 

Filed  Nov.  8.  1973.  Ser.  No.  414, 165 
Int.  Cl.  A61I  9/00.  A4!d  13/00 


said  cuff  portions  being  integral  * 
said  longitudinally  extending  p,*-^ 
portions  project  laterally  from  \ 
ing  portions  at  spaced  intervals 
b  interposing  said  two-ply  liner 
films  of  thermoplastic  material  jnj 
ping  films  of  thermoplastic 
a  seal  line  disposed  outwardly 
shaped  portion  to  form  a  lamirutr. 
detaching  individual  lined  glmn'^+A 
said  laminate  by  severing  said  fi!=®  ^4 
outwardly  from  said  seal  line  anj  h  mf} 
shaped  portions  of  said  liner  fr.>*  *  ^ 
tending  portion  thereof  along  a  l.p* 
cuff  portion  ** 


IS.  CL  2-8 


8  Claims 


3.866.246 

shoilder  disarticllation  ntmsS 

Woodrow  Seamone.  Rockville,  and  OrWdM* 
son  Island,  both  of  Md..  assignors  w  ffc  UR 
America  as  represented  by  t he  .Secrrun  * *** 
fnglon,  D.C. 

Filed  Nov.  14.  1972.  Srr.  W  JM 
Int.  Cl.  A6 1  f  / iOO.  J  • 

VS.  Cl.  3-1.1 


I.  A  headgear  structure  for  supporting  a  welding  helmet  and 
comprising  a  headband  for  circumposmon  about  a  wearer's 
head  a  bridge  piece  extending  between  spaced  regions  of  said 
headband  for  extension  across  the  wearer's  head,  a  pair  of 
elongate  extensions  located  on  opposite  sides  of  said  head- 
band  and  each  looped  outwardly  and  upwardly  with  its  termi¬ 
nal  portion  proximate  to  the  adjacent  region  of  said  bridge 
piece,  securing  mens  securing  said  terminal  portions  of  said 
extensions  to  said  bridge  piece,  and  pivot  mens  extending 
through  the  outer  portion  of  each  looped  extension  for  rota¬ 
ted)  supporting  a  welding  helmet,  said  headband  and  bridge 
piece  and  extensions  being  integrally  fabricated  of  plastic,  said 
securing  means  detachably  securing  said  terminal  portions  to 
sjid  bridge  piece,  said  extensions  being  flexible  to  lie  sustan- 
tiully  flat  and  coplanjr  with  said  headband  and  bridge  piece  in 
nonuse  condition,  said  extensions  each  comprising  an  out¬ 
standing  portion  hmgedly  connected  to  a  lower  adjacent  re¬ 
gion  of  said  headband,  an  upstanding  portion  hingcdly  con¬ 
nected  to  and  upstanding  from  the  nutc*  extremity  of  said 
outstanding  portion,  and  an  inwardly  extending  portion 
hingcdly  connected  to  and  extending  inwardly  from  the  upper 
extremity  of  said  upstanding  portion  to  said  terminal  portion. 


H ChJ- 
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J.H66.245 

PLASTIC  CLOVES  AND  METHOD  OF  M  AKINC  SAME 
Dunatd  Rohinson  Sulh.rl.nd.  SI 5  Form.n  Arc.,  Toronto, 
Ontario,  Canada 

Filrd  Orr.  22.  1972.  Srr.  No.  3I7.S26 
Int.  CL  BJ2I*  JIIIS.  AJId  19100 
IS.  CL  2-169  II  Claim, 


X  / 


fri  ffT  TiXVmTTT 

lil-LIJ — filial :i* 


I.  A  method  of  manufacturing  a  glove  comprising  the  step* 

a  forming  a  two-ply  liner  web  consisting  of  a  two-ply  longi¬ 
tudinally  extending  portion  and  a  plurality  of  two-ply 
hand  shaped  portions,  each  of  s.nd  hand  shaped  portions 
having  distinct  finger  portions  and  a  cuff  portion,  each  of 


■■Ji 


control  system  for  actual**! 
n  movement  of  a  uS*r>  co  * 

lhrn\«n,intmran,f^^V^ 

vement  of  a  point  on  t 

the  sensing  means  comp 

ncclmg  mean,  joined 
onnected  to  a 

jnettc  field  sensin''  j  ft 

^neticficLiondispI-^,*.* 

on  of  that  potnf  on  .  -  Jfg 

onnecting  means  ■«  j0'  ‘ „,hc>»  * 

,  fo,  actuating  said  F'  A*# 

sed  sk  in  movement.  4  ,.^1 

,  for  providing  4  P°  Jrg** 

e  means  for 
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GRANTED  JUNE  17,  1975 


GENERAL  AND  MECHANICAL 


3489.296 

fgtf -AWAY  FACE  MASK  SUBASSEMBLY  FOR 
FOOTBALL  HELMETS 

pt  M.  Marlia,  Rl  1,  P.O.  Boa  37,  Lu  Animas,  Colo. 
lM 

F1M  Fob.  13.  1974,  Ser.  No.  442.066 
lot.  CL  A42b  1103 

iO.2-*  1  Claim 


having  narrow  strip*  of  Velcro  material  affixed  t 
open  end  of  laid  glove  having  affixed  to  the  ou 


thereof  a  band  of  Velcro  material  completely  encircling  said 
open  end. 


3,889.298 

HAIR  BAND  PROTECTOR 

Stef  an  ia  Miska,  12349  S.  Bishop,  Calumet  Park.  UL  60643 
Tiled  Apr.  29,  1974,  Ser.  No.  463,1 13 
InL  CL  A42b  1124 

U.S.  CL  2-174  4  Calms 


I-  A  tcar-away  face  mask  assembly  for  football  helmets  and 
>  like  which  comprises:  a  pair  of  bracket-forming  members 
•*  having  a  channel  formed  therein  effective  when  mourned 
«  nesversely-spaced  opposed  relation  to  one  another  upon 
*■  “tenor  face  of  the  earflaps  of  a  football  helmet  to  cooper- 

*  therewith  and  define  substantially  parallel  forwardlv- 
**""’1  sockets  alongside  thereof,  a  face  mask  having  a  hori- 
auully-arched  portion  with  the  terminal  ends  thereof  shaped 

define  a  pair  of  transversely-spaced  parallel  tongues  posi¬ 
ted  and  adapted  for  simultaneous  insertion  into  the  sockets 

•  the  bracket  members  and  a  vertically-disposed  upwardly 
■4  rearwardly-curved  arcuate  strut  depending  from  the  mid- 
h*""  of  said  arched  portion  terminating  at  the  forchead- 
**ering  portion  of  the  helmet  when  attached  thereto,  said 
*"ci*<*  and  longues  when  imerengaged  cooperating  to  pro- 

*  quick-disconnect  coupling  therebetween  operative  to 
J*n*,t  instantaneous  detachment  of  the  mask  upon  applica- 
"of  a  pulling  force  thereto  in  a  direction  to  separate  same 

fhe  helmet;  and,  a  quick-disconnect  coupling  connecting 
**"  krminal  strut  end  to  said  helmet,  said  coupling  compris- 
■l  *  pin  mountable  upon  the  forehead -covering  portion  of  the 
“tet  in  position  to  receive  the  terminal  end  of  the  strut  and 
“pwardly  extending  generally  U-shaped  yoke  formed  on 
******  *nd  positioned  to  receive  said  pin. 


3.889,297 

TV.  ,  PROTECTIVE  WEARING  APPAREL 
Tj”**  Lee  Jarboe,  505  Boston  Ave.,  Takoma  Park,  Md. 
IT,  and  Connie  Dean  Crosecloae,  7|0S  Decatur  Si., 

"J«lsvni,.  Md.  20784 

Tied  Sept.  ||,  1974,  Ser.  No.  504.959 
_  lot.  CL  A41d  I JI08 

7  F1  1-16  7  Claims 

'otective  wearing  apparel  comprising  a  two-piece  com- 
of  *?"• on*  u'd  pieces  consisting  of  a  coat,  and  the  other 
Pieces  consisting  of  gloves  for  the  hand,  the  sleeves  of 
ihrou'h*'  'P*’t  longitudinally  along  a  line  estending 

Port  CU^  P°rtion  of  the  sleeve,  the  ends  of  said  split 

•P*1,  and  the  circumferential  boundary  of  said  cuff  portion 


u 


1.  A  hair  protector  band  comprising  an  elongated  flat  strip 
defining  an  upright  wall  of  thin  cross  section,  said  wall  having 
inner  and  outer  wall  surfaces,  interlocking  means  located  on 
the  outside  of  said  wall  and  at  opposite  end  portions  of  the 
wall,  said  strip  being  encirclable  upon  itself  to  define  a  circle 
band  position  for  encirclement  about  a  head  of  hair  of  a  user 
and  said  strip  being  extendable  to  an  elongated  length  position 
for  storage,  said  wall  having  a  first  upright  wall  surface  on  one 
side  thereof  and  having  a  second  upright  surface  on  the  other 
side  thereof,  said  first  wall  surface  in  the  circle  band  position 
being  an  inner  wall  surface  for  facing  the  hair  and  said  second 
wall  surface  in  the  circle  band  position  being  an  outer  wall 
surface  for  embracement  by  a  garment  adapted  to  be  sleeved 
thereabout,  said  interlocking  means  coupling  the  opposite  end 
portions  of  the  strip  in  the  circle  band  position,  said  interlock¬ 
ing  means  comprising  channel  means  on  the  ouuide  upper  and 
lower  edges  at  one  end  portion  of  the  wall  and  said  other  end 
portion  of  the  wall  having  upper  and  lower  edges  spaced  apart 
to  fit  between  said  channel  means,  said  channel  means  of  said 
one  end  portion  telescopingly  receiving  the  upper  and  lower 
edges  of  the  other  end  portion  with  attendant  overlap  of  said 
one  end  portion  by  said  other  end  portion,  said  inner  wall 
surface  being  smooth  and  said  outer  wall  surface  being  rough, 
said  smooth  surface  of  said  one  end  portion  facing  and  oppos¬ 
ing  said  rough  surface  in  the  band  position  of  the  strip 
whereby  said  surfaces  are  readily  slidable  along  each  other 
accommodating  unimpeded  circumferential  adjustments  of 
the  band. 
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wings.  said  flap  being  transversely  extendiole  from  said  one 
wing  so  as  to  cover  at  least  a  portion  of  said  gap  and  to  lie  in 


contacting  relationship  with  at  least  part  of  the  other  of  said 
pair  of  wings  when  the  drape  is  placed  on  a  patient. 


3.910.269 

INTEGRATED  HELMET  AND  MASK  STRUCTURE 
William  K.  Ansi!*.  Glendale,  and  John  J.  MitcheU.  Jr„  Arca¬ 
dia,  both  of  Calif.,  assignors  to  Sierra  Engineering  Co., 
Sierra  Madre,  CaJif. 

Division  of  Ser.  No.  255.838,  May  22,  1972,  Pat.  No. 
3.833.935.  This  application  Mar.  II,  1974,  Ser.  No.  449.777 
Int.  CL1  A62B  7/00 

U-S.  CL  128—142  7  Claims 


1.  An  integrated  helmet  and  mask  structure  for  the  head 
and  face  of  a  wearer,  said  structure  comprising  a  hard  helmet 
shell,  a  visor  assembly  including  a  mask  shell  and  having  an 
articulated  attachment  on  each  side  to  the  helmet  shell  and 
valve  means  on  the  mask  shell  including  a  supply  of  breathing 
gas  for  directing  such  gas  to  the  mask  structure,  said  mask 
shell  having  an  inner  surface  adapted  to  face  the  face  of  the 
wearer,  means  for  moving  the  mask  shell  toward  and  away 
from  a  position  adjacent  the  face  of  a  wearer,  a  hollow  sealing 
tube  extending  around  the  edge  of  the  mask  shell  on  the  side 
thereof  facing  the  face,  said  sealing  tube  having  a  fixed  sealed 
attachment  to  said  mask  shell,  a  hose  in  communication  be* 
tween  the  valve  means  and  the  sealing  tube  for  introducing 
breathing  gas  from  the  supply  for  the  valve  means  into  said 
rube,  said  tube  having  a  normally  collapsed  condition  in  a 
direction  perpendicular  with  respect  to  the  inner  surface  of 
the  mask  shell  at  all  locations  of  attachment,  said  sealing  tube 
being  withdrawn  from  the  adjacent  face  of  the  wearer  when 
not  subject  to  gas  under  pressure  and  an  inflated  condition 
when  subject  to  gas  under  pressure,  the  tube  when  in  inflated 
condition  under  pressure  of  gas  from  said  gas  supply  being 
adapted  to  have  a  sealing  relationship  with  the  face  of  the 
wearer. 


3,910,270 

PORTABLE  VOLUME  CYCLE  RESPIRATOR 
Jeffrey  Lee  Stewart,  New  York,  N.Y.,  assignor  to  Bio-Wa 
Devices,  Inc..  Stamford,  Conn. 

Continuation  of  Ser.  No.  287,936.  Sept.  1 1, 1972, 

This  application  Feb.  25,  1974,  Scr.  No.  445,75g1*1^ 
InL  CL  A61m  16/00 

U-S.  CL  128—145.8  13 


l.  A  portable  volume  cycle  respirator  powered  by  g* 
sure  alone,  comprising  means  for  supplying  medical  gas  to  « 
patient  for  inspiration  during  a  first  period  of  time,  rneumat* 
logic  means  for  preventing,  for  a  preselected  second  penod 
time  exhalation  of  gas  by  said  patient  subsequent  to  said  fa 
period,  valve  means  for  permitting  exhalation  of  gas  by 
patient  during  a  third  period  of  time  subsequent  to  said  veers* 
period  of  time. 


3,910.271 

METHOD  OF  MAKING  A  BIPOLAR  ELECTRODE 
STRUCTURE 

Theodore  C  Neward,  521  Scrip ps,  Claremont,  Calif.  9l7|| 
Division  of  Ser.  No.  366,701,  June  4,  1973.  abandoned.  Tfe 
application  May  24,  1974,  Ser.  No.  473,144 
Int.  CL1  A61B  5104 

U-S.  CL  128—2.06  E  5  CU 


1.  The  combination  with  a  fetal  monitoring  device.  hr»i 
a  flexible  guide  tube  dimensioned  for  insertion  through  * 
vagina  and  cervix  of  a  woman  in  labor,  electrode  meant 
posed  initially  at  the  inner  end  of  the  guide  tube  for  ana* 
ment  and  electrical  contact  with  a  fetus  upon  rotation  thrW 
a  flexible  drive  tube  slidable  and  routable  in  the  guidr 
and  removably  attachable  to  the  electrode  means  to  tf* 
rotation  thereof,  and  conductors  extending  from  the  elect*** 
means  through  and  beyond  the  drive  and  guide  tuhn 
connection  to  an  electrical  monitoring  apparatus,  of  •  ***• 
and  clamp  means  disposed  at  the  outer  ends  of  the  F***  m 
drive  tubes,  and  comprising: 

a.  a  tubular  drive  means  secured  to  the  flexible  tin**  ** 
to  receive  the  conductors  extending  therethrough; 

b.  a  first  conductor  clamping  element  fixed  to  the  ***** 
drive  means,  extending  laterally  therefrom  and  he*** ' 
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^othly  continuing  the  smaller  end  of  the  midportion  a  short 
jounce,  and  a  hole  for  a  retaining  screw  through  the  end  of 


being  disposed  horizontally.  said  one  aperture  being  disposed 
in  said  one  portion  of  said  body  below  its  respective  Hat  mem 
ber.  said  connecting  means  extending  below  the  other  fi*' 
member,  and  abutment  means  extending  internally  in  sai 
body  proximate  said  apertures  to  support  the  respective  vah 
members  in  a  position  of  rest  such  that  each  valve  member 
movable  in  one  direction  only  to  be  opened,  an  improveme 
wherein  said  treating  means  comprises  an  atomizei  contamii 
a  volatile  aromatic  product,  and  push-button  means  for  ac 
vaung  said  atomizer  to  directly  introduce  vaporized  aroma 
product  into  said  respiratory  assembly  along  with  respirat 
air 


if  head  being  disposed  substantially  at  light  angles  to  the 
«*lpurtion  in  the  elevational  configuration. 


4.011.864 

RESPIRATORY  APPARATUS 
Cuichard,  10  Rue  Gaston  Darky,  a  Nemours  77140, 
franc* 

fMhnuat ran- in-part  of  Ser.  No.  392J4I,  Aug.  28,  1973.  Pat. 
N*.  3.902,486.  This  application  Ocl.  23.  1974,  Ser.  No. 
517,429 

Claims  priority,  application  France,  Aug.  29,  1972, 

'130599;  Oct.  19.  1972,  72J7010;  July  16,  1973.  73.25957; 
On.  24.  1973  .  73.379  79;  Dec.  28.  1973,  73.471 16 
Int.  Cl.*  A6IM  16/00 

a  128-140  N  9  Claims 


*  ,n  Portable  nasal  diffuser  apparatus  comprising  a  respira- 
^  ***embly  including  means  for  communicating  wuh  the 
f  ,ratory  tract  of  a  user  and  provided  wiih  two  apertures, 
and  second  respective  valve  means  at  said  apertures 
^^aiing  alternately  during  exhalation  and  inhalation  by  the 
>*o'fCh  *****  wh<n  °nc  aP*r,ur«  *4  open  the  other  is  closed. 

said  apertures  communicating  via  the  respective  valve 
j,  w,t^  Itoe  atmosphere,  a  reservoir  having  an  inlet  and 
mcans  for  treating  air  admitted  into  the  reservoir. 
.Connecting  the  reservoir  to  the  respiratory  assembly  at 
^  y  *r  the  apertures  thereof,  such  that  upon  inhalation 
*  ve  m«ans  associated  with  the  sa'd  other  aperture  is 
if  **r  '*  admitted  to  the  reservoir  and  flows  through 
^cans  therein  to  the  respiratory  assembly  and  to 
^  mcans  for  effecting  heating  of  the  air  supplied  to 

>v,„  0,r  deluding  means  for  enabling  the  reservoir  to  be 

Vr?fr  *  Pfoxirnate  the  body  of  the  user  to  capture  heat 
*  h  *°,C*  *fe3C,nS  mean*  comprising  a  filter  substance 
T*,,,  ^,ln8  containing  said  filter  substance  and  basing 

?  or  Pa<sage  of  air  through  said  filter  substance,  said 
*Vr  COf^f  Cornmumcating  with  the  respiratory  tract  of  the 
f*V  ^  Pr,smg  a  flexible  nasal  mask,  said  body  including  a 
c'°r  *,,h «  id  one  aperture  therein,  and  a  second 
'**f'*<i  to  said  connecting  means,  said  first  and 

*>K»  T  ve  '’’cans  being  supported  in  said  body,  each  said 
Uwi  'fcxjy"1  ComPr,,,n8  a  flat  member  pivotably  connected  in 
Adjacent  ns  respective  aperture,  said  flat  members 


4,011.865 

DUST-PROOF  PROTECTION  MASK  OF  FACE  COVERING 
TYPE 

Milsu  Mora  hi  La.  No.  698,  Taktmukai,  Myohoji,  Sumaku, 
Kobe,  Japan 

Filed  Sept.  26,  1975.  Ser.  No.  617.121 
Int.  Cl.1  A62B  7//2 

U.S.  Cl.  I2S-I42J  I  Claim 


l.  A  dust-proof  protective  mask  comprising  a  mask  body 
adapted  to  fit  onto  a  wearer's  face,  said  mask  body  having  an 
air  inlet  opening,  a  first  air  inlet  pipe  connected  to  said  air 
inlet  opening,  an  elcctricaHv  driven  air  blower  on  said  first  air 
inlet  ptpe  for  feeding  air  under  pressure  to  said  air  inlet  open¬ 
ing.  an  air  filter  on  said  first  an  inlet  pipe,  a  second  air  inlet 
pipe  connected  to  said  first  air  inlet  pi  pc.  a  manually-operated 
air  blower  means  mounted  on  said  second  inlet  pipe  and 
operably  mounted  in  parallel  with  said  electrically  driven  air 
blower,  said  first  and  second  air  inlet  pipes  each  having  lower 
ends,  a  three-way  valve  to  which  said  lower  ends  of  said  first 
and  second  air  inlet  pipes  are  connected  for  selectively  switch¬ 
ing  flow  of  atmospheric  air  to  said  first  or  second  air  inlet 
pipes,  said  mask  body  having  a  peripheral  edge,  clearance 
means  on  said  peripheral  edge  for  leaking  out  air  from  be¬ 
tween  said  clearance  means  and  the  user's  face,  said  mask 
body  having  a  viewing  opening,  a  transparent  viewing  mem¬ 
ber.  means  mounting  said  transparent  viewing  member  in  said 
viewing  opening  to  provide  a  clearance  space  between  said 
transparent  viewing  member  and  said  viewing  opening  for 
allowing  air  on  the  ■•'tide  of  the  mask  to  blow  out  through  said 
clearance  space,  a  colored  transparent  welding  light  shielding 
mcmlier  mounted  on  the  inside  of  said  transparent  viewing 
member,  said  shielding  member  having  a  height  less  than  the 
height  of  said  transparent  viewing  member,  said  shielding 
member  having  an  upper  edge  disposed  above  the  level  of  the 
user's  eyes,  said  shielding  member  being  effective  to  shut  off 
harmful  rays  of  ultra-violet,  infrared  rays  and  the  like  from  the 
user's  eyes,  said  transparent  viewing  member  having  an  upper 
portion  extending  above  an  upper  edge  of  said  shielding  mem¬ 
ber  and  disposed  between  said  upper  edge  of  said  shielding 
member  and  the  upper  edge  of  said  viewing  ooening,  whereby 
the  wearer  of  the  mask  may  freely  sec  the  outside  through  said 
upper  portion  of  said  transparent  viewing  member 


PATENTS 
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8,0*3,084 

INFANT  THERMAL  SHIELD 
t  rf  sg  Sckaeitlrr,  195  Wildwood  RiL,  Great  Neck,  N.Y.  11024 
Filed  Mar.  28,  1975,  Ser.  No.  563,222 
1st.  CL1  A410  3/00 

I  4  A  3-49.5  19  riaitne 


1  A  '.Dermal  shield  for  a  neonate  whose  thermal  regulatory 
*"  Baanm  has  not  yet  gained  stability,  cooprising  a  garment 

•  "**J'ke  form  of  transparent  material  of  solid  monolithic 

^Hultr  cross-section,  the  garment  being  of  a  size  gener- 
•**  oorrtspooding  to  the  size  of  neonates  whose  thermal  regu- 
t“«r)  exchamsm  has  not  yet  gained  stability,  but  permitting 
•»  ‘•wmon  of  implements  between  the  material  and  the 
wwwe  i  body,  the  material  being  sufficiently  pliable  so  as  to 
""ixu  generally  to  the  neonate’s  body  when  dnped  over  the 
“wwe  •  body  and  so  as  to  be  capable  of  being  manually  held 

•  tight  contact  with  portions  of  the  neonate  correspond- 
**  I*** lcuI  J>e  area  of  the  head  of  a  stethoscope  but  not  so 

••  to  be  capable  of  molding  to  the  configuration  of  the 
1  and  thereby  suffocating  the  neonate,  the  gar* 
*  tellable  vertical  open  edge  for  facilitating  plac- 
**n"ent  on  the  neonate,  means  for  sealing  the  vertical 
,  J'  >nd  a  neck  opening  constituting  one  extremity  of  the 
-t  whereby  the  garment  is  hoodless. 


laid  mask  toward  said  helmet  for  tighter  engagement  with  the 
wearer's  face,  a  cam  follower  carried  by  said  pin,  and  cam 


means  engageable  with  said  cam  follower  for  moving  said  pin 
in  said  cavity. 


4,0*3 ,066 

HETEROLOGOUS  ARTERIAL  TRANSPLANTS 
Heribert  Schmitz,  Trogen,  and  Walter  Stockist,  Erringen,  both 
of  Switzerland,  assignors  to  Solco  Basel  AG,  Basel,  Switzer¬ 
land 

Filed  Nor.  7.  1975,  Ser.  No.  829,752 
Claims  priority,  application  Germany,  Nor.  11, 1974, 2453383 
lot.  CU  A61F  1/24:  A83B  31/02 
VS  CL  3—1.4  8  Claims 


_ _  4,0*3,083 

WTCnvE  HELMET  AND  FULL  FACE  MASK 
•«*  W«.  a  CONSTRUCTION 

’  Cubeelt,  Germany,  assignor  to  Dragerwerk 
^ttvrUsehaft,  Germany 

FUti  Not-  *•  1978,  Ser.  No.  740,133 

application  Germany,  Nov.  7,  1975,  2549979 

*  A  a  2  is,  ^  M1B  1/09 
1  A  rrU  8  Claims 

w  i,  fle_  tc,'ve  "*ltnet  and  full  face  mask  for  combined  use 
*•  h  J™  *’*Jd  of  a  wearer,  comprising  a  mask  adapted 
•V«j  ,  e  *«d  having  a  peripheral  portion  for  encir- 
w  tag, ,e  m’ J>w  a"d  forehead  of  the  face,  a  helmet  adapted 
to  °Vt,|-  '***  ^ead  ,n<*  having  »*  least  one  portion 
'*  *  portion  of  said  mask,  said  mask  having  a 
Vug  ,  |  recess  in  the  overlying  portion,  said  helmet 
^*“"cdon  u  ®  mec^3n,,r71  comprising  a  member  rotatably 
tecen,„  '  e',ne*  having  a  cavity  extending  toward  said 
**  tame  w,d,Ch'0  ***  ttember,  a  pin  of  substantially 

'*'nty  ben*,,-  **  r*ttesa  and  being  movable  in  said 

**•4  cavity  r  *  oc*""8  position  in  which  it  projects  out  of 
•Inekmj  -J?'  en8agement  into  said  bearing  recess  and  an 
htig  rpt,^.  .* lon  w,,hdrawn  into  said  cavity,  said  member 
*  wu*'  “td  pin  engaged  in  said  recess  to  move 


I.  A  proems  Tor  the  preparation  of  heterologous  arterial 
transplants  comprising  freeing  animal  arteries  of  surrounding 
tissue,  jigattng  collateral  branches,  subjecting  the  resulting 
arteries  to  proteolysis  to  remove  elastic  fiber  and  muscle  tissue 
to  obtain  collagen  tubes  and  tanning  said  tubes  to  efTect  cross- 
linking,  the  said  proteolysis  and  tanning  steps  being  effected  by 
proteolytic  and  tanning  solutions  which  continuously  flow  in 
one  direction  both  through  said  arteries  and  along  the  outer 
surface  of  said  artenes. 
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PATENTS 

GRANTED  JANUARY  30,  1979 

GENERAL  AND  MECHANICAL 


4,136.402 

SUIT  WITH  INNER  HOOD 
E.  l&suitn,  Brasted,  and  Jorn  Stubdai,  Fagerstrud,  both 
j  ^rvay,  assignors  to  Viking- Askim  A/S,  As  kin,  Norway 
Filed  Sep.  8,  1977.  Ser.  No.  831,357 
priority,  application  Norway,  Sep.  9,  1976,  763090 
lot.  CU  B63C  11/04 

X  a  2— 11  R  14  Caimi 


t  A  unitary  dry  protective  water  and  air  impervious  suit 
to  cover  the  entire  body  of  a  wearer  except  the  hands 

*  3e  face,  comprising 

,iody  pan  having  an  upper  portion  sealingly  surrounding 
B*ck  of  a  wearer  and  covering  the  body  below  the 

•d  body  part  being  inflatable  to  provide  heat  insulation 
*t*een  the  booy  pan  of  the  suit  and  the  body  of  the 
•orer, 

•haod  having  an  opening  for  the  wearer’s  face  and  being 
Jungly  connected  to  said  upper  portion; 

bood  including  in  overlapping  relationship  a  water  and 
**  “npervious  outer  layer,  and 

*  layer. 

**  ^yers  being  sealed  to  one  another  at  said  face  opening 
19  define  with  one  another  an  inflatable  clearance  sur- 
the  head  of  the  wearer;  and 

aans  for  communicating  with  the  interior  of  said  body  part 
j®  provide  heat  insulation  in  form  of  a  thermally  insulating 
which  surrounds  the  entire  body  of  the  wearer 
for  the  face  and  hands,  said  suit  further  comprising 
1 U*  and  water-proof  zipper  extending  along  a  vertical 
^terline  of  said  suit  from  the  vicinity  of  said  face  open- 
re*rwardly  over  said  hoods  and  down  the  back  of  the 


eluding  a  socket -forming  member  on  one  of  said  helmet  and 
mask  and  a  coupling  pin  on  the  other  of  said  helmet  and  mask, 
said  socket-forming  member  having  an  oval  outwardly  tapered 
receiving  socket  bore  with  an  internal  widened  portion  defin¬ 
ing  a  catch  groove  therein,  said  coupling  pin  having  a  necked- 
down  portion,  at  least  one  engagement  member  in  said  necked- 
down  portion  movable  radially  outwardly  into  engagement 
with  said  catch  groove,  a  sleeve  slidable  along  said  coupling 
pin  to  engage  over  said  engagement  member  and  retain  it  in 
said  necked-down  portion,  biasing  means  between  said  sleeve 
and  said  coupling  pin  to  urge  said  sleeve  over  said  engagement 
member,  said  coupling  member  including  a  head  portion  of  a 
diameter  greater  than  said  necked-down  portion  displaceable 


toward  said  engagement  member  when  said  coupling  pin  is 
positioned  within  said  socket-forming  member  and  said  sleeve 
being  displaceable  against  the  bias  of  said  biasing  means  and 
away  from  said  engagement  member  when  said  coupling  pin  is 
engaged  within  said  socket  forming  member  so  that  said  head 
portion  of  said  coupling  pin  urges  said  engagement  member 
radially  outwardly  into  engagement  with  said  catch  groove 
through  the  action  of  said  blaring  means  whereby  said  cou¬ 
pling  pin  may  be  displaced  against  the  bias  of  said  biasing 
means  to  position  said  recked -down  portion  adjacent  said 
engagement  member  to  permit  the  radially  inwardly  displace¬ 
ment  of  said  engagement  member  out  of  engagement  with  said 
catch  groove  and  the  withdrawal  of  said  coupling  pin  from 
said  socket-forming  member. 


4,136,404 

ATHLETIC  LEG  BRACE  APPARATUS 
Robert  B.  Lange*  8732  Wonderland  Hill  Ave.,  Boulder,  Colo. 
80302 

Filed  Mar.  14,  1977.  Ser.  No.  7  /7,510 
Int.  C.*  A4ID  JS/00 


4,136,403 

toad  guard  assembly  comprising  a 

rR0TECTIVE  HELMET  AND  A  PROTECTIVE 
BREATHING  MASK 


Gaither,  «nd  Manfred  Gdulla,  both  of  Ltibeck,  Ger- 


_  uiu  iMiinucu  vuiiiiB,  win  vi  Vrtf ■ 

L  assignors  to  Dragerwerk  Aktiengesellschaft,  Germany 


Filed  Sep.  7,  1977.  Ser.  No.  831.133 
Priority,  application  Fed.  Rep.  of  Germany,  Sep.  10, 


Int.  CL1  A42B  3/00 


Qua. 

rTr* pn01 

*•^<40701 

J  9* .*“"-1®  8  Claims 

hea<j  guard  assembly,  comprising  a  protective  head 
a  kce  protective  breathing  mask,  and  coupling  means 
4^.  e^ch  respective  side  of  va.:l  helmet  and  said  mask  for 
y  ‘ftterengagmg  said  helmet  and  said  mask  and  in- 


U.S.  O.  2—22  13  Cairns 

1.  An  athletic  leg  brace  apparatus  of  the  type  operable  to  be 
connected  to  the  sides  of  a  ski  boot  comprising: 

first  lower  leg  brace  means  for  extending  generally  verti¬ 
cally  along  one  lateral  side  of  a  skiers  lower  leg; 
second  lower  leg  brace  means  for  estemJing  generally  verti¬ 
cally  along  the  other  tr  eral  side  of  a  skien  lower  leg; 
first  upper  leg  brace  means  for  extending  generally  verti¬ 
cally  along  one  b teral  side  of  a  skiers  upper  teg; 
second  upper  leg  brace  means  for  extending  generally  verti¬ 
cally  along  the  other  lateral  side  of  a  skier's  upper  leg; 
first  hinge  means  connected  between  an  upper  portion  of 
said  first  lower  leg  brace  means  and  a  lower  portion  of 
said  first  upper  leg  brace  means  for  permuting  unencum¬ 
bered  forward  and  backward  flexing  of  a  skier's  knee 
while  substantially  transmitting  lateral  forces  through  said 
first  hinge  means. 
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PATENTS 

GRANTED  APRIL  24,  1979 

GENERAL  AND  MECHANICAL 


4,150,442 

ELBOW  OR  HEEL  PROTECTOR 
i  Boone,  Valdese,  N.G*  Assignor  to  Aiba-Wtioensian, 
Valdese.  N.C. 

Filed  Jun.  12,  1978,  Ser.  No.  914.415 
Ini.  C.2  A41D  13/08:  A61B  19/00 


4,150.443 

ANTI-FOGGING  SPORTS  GOGGLE 
Michael  A.  McNeilly,  South  of  Ketchum,  Id-,  assignor  to  Robert 
E.  Smith,  Ketchum,  Id. 

Filed  Mar.  13,  1978.  Ser.  No.  885.965 
InL  a.J  A61F  9/02 


4  <1 2—16 


7  Claims  U.S.  CL  2—436 


13  Cairns 


1.  An  anti-fogging  sports  goggle  comprising  a  lens  structure 
sufficiently  wide  to  span  the  eyes  of  the  wearer.  closure  means 
in  conjunction  with  said  lens  structure  to  position  said  lens 
structure  a  sufficient  distance  from  the  eyes  of  the  wearer  to 
permit  the  wearer  to  wear  eyeglasses  beneath  the  goggle  in  the 
air  space  between  the  lens  structure  and  the  face  of  the  wearer, 
strap  means  to  removably  maintain  the  goggle  in  position  on 
the  wearer's  head,  and  a  motor  and  fan  unit  earned  directly  on 
and  forming  part  of  the  goggle  without  projection  exteriorly 
therefrom  to  forcibly  circulate  the  moist  warm  air  present  in 
said  air  space  over  the  glasses  of  the  wearer  and  over  the  inner 
surface  of  said  lens  structure  to  preclude  condensation  build-up 
on  said  glasses  and  on  said  inner  surface  of  said  lei.s  structure; 


4n  elbow  or  heel  protector  for  providing  cushioning  to 
*d  bed  patients  and  the  like,  said  protector  comprising 
«  tubular  sleeve  stretchable  in  both  longitudinal  and 
tttcumferen;:*!  directions  and  being  sdap'ed  to  provide  a 
^ug  ft  over  the  arm  or  foot  of  the  patient. 

1  P**  means  positioned  within  said  sleeve  to  receive  and 
^hion  the  patient's  elbow  or  h<*el,  said  pad  means  being 
*ubs;antially  U  shaped  transverse  cross-sectional  con¬ 
juration  in  the  central  portion  thereof  and  including 
(1)  opposite  side  panels  of  resilient  foam  material  defining 
opposite  sides  of  said  U-shaped  cross-scctional  configu- 
fation,  each  of  said  side  panels  including  an  upper  pe¬ 
ripheral  edge  and  a  pair  of  converging  lower  edges 
extending  from  said  upper  peripheral  edge. 

*  poir  of  superpositioned  substantially  rectangular 
bottom  panels  of  resilient  foam  material  including  oppo- 
**,e  ^dcs  and  opposite  ends  and  defining  the  bottom  of 
**id  U-shaped  cross-sectional  configuration, 

)  first  seam  means  connecting  together  corresponding 
opposite  ends  of  said  superpositioned  substantially  rect¬ 
angular  bottom  panels  of  resilient  foam  material,  and 
>  second  seam  means  connecting  said  lower  edges  of  said 
Opposite  side  panels  to  the  corresponding  opposite  sides 
of  the  lowermost  of  said  superpositioned  substantially 
rectangular  bottom  panels  of  resnem  foam  material,  the 
°PPosire  sides  of  the  uppermost  of  said  substantially 
rectangular  bottom  panels  of  resilient  foarr  material 
^'ng  free  of  connection  to  said  side  panels  -nd  coscr- 
,n8  said  second  scam  means  to  prevent  contact  of  the 
cj  Pa,,etU  with  said  second  seam  means,  and  ■ 

^  Weans  securing  said  pad  means  in  position  within  said 


said  motor  and  fan  unit  being  integral  with  said  goggle  and 
mounted  directly  thereon  to  preclude  the  entry  of  ambient  air 
directly  therethrough  into  said  air  space. 

4.150.444 

PROSTHETIC  JOINT 

Cari-Goran  A.  Hagert,  Barnhemsgatan  37,  43131  Mblndal, 
Sweden 

Filed  Jun.  27,  1977.  Ser.  No.  810.210 
Cairns  priority,  application  Sweden,  Jun.  28,  1976,  7607345 
Int.  a.2  A6IF  1/24 

U.S.  C.  3—1.91  18  Cairns 


1.  A  prosthetic  joint  comprising  a  first  and  a  second  joint 
member  angularly  movable  with  respect  to  each  other,  each  of 
said  members  being  arranged  to  be  attached  to  erne  of  a  pair  of 
skeletal  bones,  in  which  said  first  joint  member  is  a  joint  head 
having  a  base  face  for  resting  on  a  supporting  surface  provided 
on  one  of  the  skeletal  bones,  a  convex  slide  face  shaped  as  a 
part  of  a  surface  of  revolution  having  an  axis  extending 
through  the  joint  head  at  a  distance  from  said  flat  face,  and  a 
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PATENTS 

GRANTED  MAY  29,  1979 

GENERAL  AND  MECHANICAL 


4,156.292 

OiSPLAY  CARRYING  AND  PROTECTIVE  HELMET 
0w4  P.  Heim.  Burke,  and  William  S.  Flogaus,  Alexandria,  both 
tl  Vl.  a*signors  to  The  United  States  of  America  as  repre- 
traied  by  (be  Secretary  of  the  Army.  Washington.  D.C. 
filed  May  23.  1978.  Ser.  No.  908,872 
lot.  CLJ  A42B  3/02:  F41H  1/04 
IS.  CL  2—4  7  Claims 


I  A  helmet  system  for  carrying  helmet  mounted  display 
■cans  having  a  support  end  and  an  ocular  end.  said  system 
•eluding  a  form-fit  helmet  liner  having  a  face  mask  integral 
5rrewith,  wherein  said  mask  has  a  connects  r  for  said  ocular 
ad  of  said  display  means,  and  a  helmet  outei  shell  having  an 
■pgable  mount  for  said  support  end  of  said  c ’Splay  means. 


4,156.293 

POCKET  CONSTRUCTION 

^ph  W.  A.  Off.  Irving.  Tex„  assignor  to  Hcggar  Company, 
Dallas,  Tex. 

estimation  of  Str.  No.  819.843,  Jul.  28,  1977,  abandoned.  This 
application  May  11.  1978.  Ser.  No.  905,054 
Int.  Cl.-  A41D  27/20 

l\S  0.  2—247  47  Claims 


.  In  a  method  of  conducting  pockets  in  garment  panels 
*r*»n  a  length  of  pocket  material  having  reverse  and  ob- 
**des  is  connected  to  the  garment  panel,  folded  trans* 
J^ly  to  form  inner  and  outer  pocket  panels,  and  secured  at 
lucent  edges  and  ends  of  the  folded  length  of  pocket  mate- 
•  the  improvement  comprising  the  steps  of 
Onioning  the  reverse  side  of  the  length  of  pocket  material 


on  the  inside  surface  of  the  garment  pane)  wherein  a 
pocket  is  to  be  formed; 

adhesively  secunng  the  length  of  pocket  material  to  said 
garment  panel, 

forming  a  slit  through  the  adhesively  secured  area  between 
the  garment  panel  ind  the  length  of  pocket  material, 
folding  the  secured  edges  of  the  garment  panel  and  the 
pocket  material  surrounding  the  sin  inward  against  the 
obverse  side  of  t..e  length  of  pocket  material,  and 
secunng  the  inwardly  folded  edges  of  the  garment  panel  and 
the  pocket  matenal  to  the  obverse  side  of  said  pocket 
material  to  form  a  pocket  slot. 


4.156.294 

BASEBALL  UNDERGARMENT 
Spencer  C.  Horn,  301  E.  7th  St.,  Cushing.  Okia.  74023 
Filed  Jun.  27.  1977,  Ser.  No.  810,172 
Int.  Cl.  A41B  9/00 

U-S.  Cl.  2—400  7  Claims 


5.  A  baseball  undergarment  comprising: 
knee  length  underpants  of  generally  form  fitting  material 
and  having  at  least  a  waist  portion  and  right  and  left  legs, 
first  and  second  full  foct  undersocks  of  knee  length; 
first  and  second  ankle  socks  of  knee  length  eich  disposed  to 
enclose  a  respective  first  and  second  unucrsock.  and 
means  stitching  said  first  undersock  and  ankle  sock  and  said 
second  undersock  and  ankle  sock  to  a  respective  right  and 
left  legs. 


4.156.295 

REVISED  POCKET 

Edward  W.  LeRoy,  45*25  Kennedy  Blvd.,  North  Bergen,  N'.J. 

07047 

Continuation*in*part  of  Ser.  No.  551,162,  Feb.  19.  1975, 

abandoned.  This  application  Mar.  3,  1976,  Ser.  No.  663,559 
|.it.  Cl.:  A41D  27/20 

U.S.  Cl.  2—252  3  Claims 

1.  A  revised  pocket,  comprising: 

a  fabric  of  a  garment. 

a  backing  panel  attached  to  a  rear  surface  of  the  fabric. 

a  front  panel  attached  to  the  fabric  overlying  the  backing 
fabric, 

a  lower  attaching  strp  of  a  lower  section  of  a  zipper  at¬ 
tached  to  an  inner  surface  of  an  upper  end  of  the  front 
pane!  of  the  revised  pocket. 

an  upper  attaching  strip  attached  to  an  upper  portion  of  the 
zipper  and  attached  to  the  garment  fabric  and  the  reinforc¬ 
ing  rear  panel. 

a  fl-p  attached  to  the  fabric  and  upper  attaching  strip  of  the 
upper  part  of  the  zipper. 

the  front  panel  and  the  reinforcing  rear  panel  each  form  a 
lower  elongated  section  of  rectangular  shape  having  a  flat 


I5"M 
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OFFICIAL  GAZETTE 


:  for  establish' 
...  .....  and  said  inlet 

chamjcr: 

(d)  means  defining  a  valve  ouliet  in  said  housing;  said  valve 
outlet  being  in  continuous  communication  with  said  inlet 
chamber  and  being  connected  to  the  inlet  of  said  three- 
way  non-rebreathing  valve: 

(el  valve  seat  arranged  on  said  housing  and  surrounding  said 
valve  inlet; 

(0  a  movable  valve  member  supported  in  said  housing  adja¬ 
cent  said  valve  inlet  for  opening  and  closing  said  valve 
inlet.  sa<d  movable  valve  member  having 

(1)  a  valve  stem  supported  in  said  housing  in  the  zone  of 
said  valve  inlet  for  longitudinal  displacement  through 
said  housing  in  a  closing  direction  and  in  an  opening 
direction; 

(2)  a  soft,  readily  deformable  resilient  valve  flap  attached 
to  one  end  of  said  valve  stem  and  cooperating  with  said 
valve  seat,  said  valve  Dap  having  an  open  position  in 
which  it  ts  spaced  from  said  valve  seat  for  maintaining 
communication  between  said  bladder  and  said  inlet 
chamber,  said  valve  flap  having  a  contacting  position  in 
which  it  contacts  said  valve  seat  in  an  undeformed  state: 
said  valve  flap  ha-  mg  a  closed  position  in  which  it 
engages  said  valve  seat  in  a  deformed  state;  in  said 
closed  position  gas  flow  from  said  bladder  to  said  inlet 
chamber  is  fully  blocked,  and 

(g)  control  means  responsive  to  pressure  in  said  inlet  cham¬ 
ber  connected  to  said  valve  stem  at  a  location  spaced  from 
said  ore  end  thereof  for  moving  said  valve  stem  in  said 
closing  direction  and  maintaining  said  valve  flap  in  said 
closed  position  when  the  pressure  in  said  inlet  chamber 
exceeds  predetermined  values  above  the  ambient  pressure 
and  for  moving  said  valve  stem  in  said  opening  direction 
and  maintaining  said  valve  flap  in  said  open  position  when 
the  pressure  in  said  inlet  chamber  is  below  said  predeter¬ 
mined  values,  the  pressure  in  said  inlet  chamber  needed 
for  moving  Mid  valve  stem  into  a  position  in  which  said 
valve  flap  assumes  said  closed  position  being  only  by  a 
small  increment  larger  than  the  pressure  in  said  inlet 
chamber  needed  for  moving  said  valve  stem  into  a  posi¬ 
tion  in  which  said  valve  flap  assumes  said  contacting 
position. 

4.167,185 

FACE  MASK  SEAL 

Robert  0.  L/vis  Coloma,  Mich.,  assignor  to  A-T-O  Inc*  Wil¬ 
loughby,  Ohio 

Filed  Apr.  18,  1977.  Set.  No.  788,237 
lot.  Cl.1  A628  7/00 

U.S.  O.  128—146.7  8  Claims 


I  A  face  seal  comprising,  in  combination  with  a  mask  body 
having  an  open  side  adapted  to  fit  about  a  facial  portion  of  a 
user,  said  body  defining  a  facial  portion  receiving  cavity  defin¬ 
ing  an  inner  body  surface  and  having  a  marginal  edge  portion 
around  said  open  side  thereof,  sealing  means  adapted  to  form  a 
seal  between  said  body  and  the  face  of  a  user  thereof,  said 
sealing  means  comprising  a  resiliency  flexible  perimetrical 
sealing  element  in  the  form  of  a  re-entrant  flap  joined  to  said 


SErrE*H*  „ 


body  adjacent  to  said  marginal  edge  portion 
folded  inwardly  over  said  inner  surface  of  said 
spaced  therefrom  whereby  said  face  seal  is  ^ 
sealing  relation  to  a  facial  portion  of  a  user  ind  °n’Vk^  % 
said  body,  and  resilient  strut-like  web  means  1**”*^* 
tween  said  sealing  element  and  said  inner  surface  * 

at  selected  locations  spaced  apart  about  the  pehn>e  *** 
open  side  of  said  body  and  corresponding  to  the  d  **** 
of  the  facial  portion  of  a  user,  said  web  means  ban*01 
to  mechanically  urge  said  sealing  element  against  jA0***^ 
areas  of  the  facial  portion  of  a  user.  c 


4,167.186 


SYRINGE,  SUCH  AS  A  VAGINAL  LOUCHE. 

CANNULA  THEREOF  ^ 


and 


Ernest  W.  Pick,  Cos  Cob;  Joseph  M.  Denaro,  Sumf 
Henry  R.  Goerke,  Norwalk,  all  of  Conn.,  assignor**  ** 
Purdue  Frederick  Company,  New  York,  N.Y.  U  ^ 
Filed  Sep.  8,  1977,  Ser.  No.  831,595 
lot  CU  A61M  J/00 


VS.  CL  128—232 


2.  A  syringe,  such  as  a  vaginal  douche,  comprising  a  r«-— j. 
consisting  of  an  elongated  hollow  tubular  body  having  « c«o 
tral  axis  and  having  one  open  end  and  distant  thcrefraa  » 
opposed  transverse  end  wall  formed  with  an  opening 
therethrough  and  through  which  said  central  axis  extends  m 
cannula  body  having  substantially  midway  between  said  tr¬ 
end  and  transverse  end  wall  thereof  a  minimum  tram*t*» 
cross  section  in  a  plane  perpendicular  to  said  axis  and  said  N* 
tapering  slightly  from  said  transverse  end  wall  toward  «m 
minimum  cross  section  while  tapering  to  a  substantially  pn» 
extent  from  said  open  end  toward  said  minimum  cross  «\*« 
the  latter  portion  of  said  body  between  said  open  c*2  m 
minimum  cross  section  thereof  forming  part  of  a  hollow  a— 
and  said  body  being  formed  at  its  exterior  between  sa *J  w— 
mum  cross  section  and  trai.  verse  wall  with  a  plural*)  4 
grooves  distributed  uniformly  about  said  axis  with  saaJ  K* 
having  ribs  situated  between  said  grooves  and  said  bod>  Ww* 
formed  inwardly  of  said  ribs  between  said  minimum  «r. • 
section  and  transverse  wall  thereof  with  a  plurality  of  open*# 
through  which  a  liquid  in  the  hollow  interior  of  said  b*l)  up 
discharge  with  the  liquid  also  being  capable  of  docharfw* 
through  said  central  opening  of  said  end  wall  of  said  bod).  ** 
a  squeeze  bottle  removably  connected  with  said  cannub 
at  said  open  end  thereof,  said  squeeze  bottle  having  next  »»•* 
cannula  body  an  open  end  region  which  Upers  in  the  sxm*  *♦ 
as  said  body  at  the  region  of  said  open  end  thereof  and  fe*» 
an  extension  of  said  open  end  of  said  body,  said  squeeze 
having  distant  from  said  open  end  region  thereof  a  flat  end 


PATENTS 

GRANTED  OCTOBER  23.  1979 

GENERAL  AND  MECHANICAL 


■*,1  / 

POSABLE  SURGICAL  GOWN  WITH  A  BIB  FORMING 
A  HAND  SUPPORT 

fi  A.  Cox,  Memphis;  Doyle  R.  Johiuoe,  Arlington;  Donsld 
r. Masker,  end  William  A.  Mueller,  holb  of  Memphis,  ell  of 
;■*.  euignors  to  Buckeye  Cellulose  Corporation,  Memphis, 

Filed  Jun.  S,  1971.  Ser.  No.  912.333 
lot.  Cl.-'  A4I0  13/00 

iO.2— 51  14  Claims 


l  la  a  surgical  gown  of  the  type  having  sleeves,  a  front 
■53a  having  a  chest  area  covering  the  chest  of  the  user  and 
«  portions  which  close  and  overlap  at  the  back  of  the  user, 
approvement  comprising  a  bib  affined  about  its  periphery 
inside  surface  of  said  surgical  gown  at  said  chest  area 
«wf  with  a  portion  of  said  bib  inwardly  of  said  periphery 
Gaining  unsecured  to  said  gown,  said  chest  area  of  said  gown 
""I  »  Pair  of  spaced,  substantially  vertical  slits  formed 
within  the  confines  of  said  peripheral  portions  of  said 
*  said  slits  communicating  with  said  unsecured  portion  of 
•4  thb  and  being  of  such  length  as  to  permit  passage  of  the 
*s  hands  therethrough  whereby  said  bib  provides  a  sterile 
*4 support  pocket  maintaining  rhe  user's  hands  in  the  aseptic 
•>  hounded  by  the  user's  neck,  shoulders  and  waist  line. 


embrace  a  substantial  portion  of  said  rubber  body,  said 
fainng  body  having  a  generally  annular-shaped  projection 
eatending  inwardly  from  its  inner  peripheral  surface, 
adjacent  to  the  forward  edge  thereof,  configured  and 
dimensioned  for  snap-fit  engagement  with  said  channel  of 
said  frame,  said  inner  peripheral  surface  of  said  fairing 
body  also  having  an  inwardly  offset  step  formed  rear- 
wardly  of  said  projection  providing  a  seat  on  which  the 
forward  edge  of  the  rubber  body  may  rest,  said  step  being 
disposed  to  cooperate  with  said  conically  tapered  rear¬ 
ward  portion  of  said  frame  upon  snap-fit  engagement  of 
said  projection  of  said  fainng  body  with  said  channel  of 
said  frame,  so  as  to  sealingly  secure  said  forward  edge  of 
laid  rubber  body  therebetween. 

4,171,544 

BONDING  OF  BONE  TO  MATERIALS  PRESENTING  A 
HIGH  SPECIFIC  AREA.  POROUS.  SILICA-RICH 
SURFACE 

Larry  L.  Hrneh,  Gainesville.  Fla.,  and  Michael  M.  Walke*. 
Troy,  N. Y„  assignors  to  Board  of  Regents,  for  and  on  behalf 
of  the  University  of  Florida.  Tallahassee.  Fla. 

Filed  Apr.  5.  I97S,  Ser.  No.  893.792 
Int.  a.=  A61F  1/24:  A6IB  17/It:  C03C  3/04.  3/22 
U.S.  a.  3—1.9  13  Claims 

1.  A  dental  or  surgical  implant  having  a  surface  for  bonding 
to  the  bone  of  a  recipient,  said  bonding  surface  comprising  a 
biologically  compatible  glass,  glass-ceramic  or  ceramic  mate¬ 
rial  comprising  at  least  about  SO  weight  percent  silicon  dkiaide 
and  having  a  specific  surface  area  of  at  least  about  SO  square 
meters  per  gram,  a  porosity  of  from  about  10  to  about  50 
volume  percent,  and  an  average  pore  diameter  of  from  about 
20  to  about  300  Angstroms. 


4,171,545 


4,171,543 

,  MASK  FOR  SKIN-DIVING 

A.  Cressi,  Genova-Quinto.  Italy,  assignor  to  Cressi- 
**5-8^.,  Gena. a  Quiets,  Italy 

Filed  Dec.  23,  1977.  Ser.  No.  844,040 
a*"tt  priority,  application  Italy,  Mar.  23, 1977.  I2S23  A/77 


MODULAR  LAVATORY  CONSTRUCTION 
Henry  R.  Kann.  New  York,  N.Y.  assignor  to  The  Charles 
Parker  Company,  Meriden.  Conn. 

Filed  Jul.  19.  1974.  Ser.  No.  489.54# 

Int.  Cl.-'  A47K  1/00.  1/04.  E03C  1/32 
US.  Cl.  *  I  «  Claims 


a  2-428 


Int.  a.’  A61F  9/02 


4  Claims 


«  improved  Jiving  mask  comprising: 

tubular  rubber  body  including  a  forward  cm 
Pinion  havmfc;  integrally-formed  nose-embracing  pot 
«  and  a  rearward  end  portion  configured  to  efnbfac 
W*  user  s  race; 

^  "ting  frame  surrounding  and  secured  to  the  nm  of  sail 
tlKl  frame  having  an  outer  peripheral  surface,  t  h< 
*rd  portion  of  which  has  a  generally  annular-shapes 
jj ,nne*  formed  therein  and  the  rearward  portion  of  whicl 
*l*nip4n*3r^y  ani*  inw3ft,,y  conically -tapered,  and 

fa,ly  Tubular  fairing  body  configured  to  surround  am! 


w  m 


1-!  A  unitary  modular  tv  slot  y- wall  unit  fot  wait-hung 
mounting  in  side-by-side  adjacent  multiple,  and  having  a  gen* 
erally  rectangular  front  elevation  between  upstanding  horizon* 
tally  spaced  side  walls  which  estemj  forwardly  of  a  wall- 
mounting  plane,  said  side  walls  having  elongate  upstanding 
forward  edges  defining  a  front-access  plane  parallel  to  and 
offset  from  the  wall- Humming  plane,  comprising  a  single-piece 
integral  molded  plastic  structural  combination  wherein  said 
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4.173.218 

GLOVED  SPLINT  FOR  AN  ARTHRITIC  HAND 
P*nn>  S.  Cronin,  7831  W.  Zurca  Peoria.  Aril.  85345 
Filed  No*.  23.  1977.  Ser.  No.  854.130 
lot.  C1.:  A6IF  S/IQ 

VS.  Cl.  128—77  II  Claim! 


I.  A  hand  protector  fc-  supporting  and  protecting  the  fin* 
gers  of  an  arthritis  stricken  hand,  said  hand  protector  .  .  . 
comprising  in  combination: 

(a)  a  palm  splint  positionable  in  juxtaposed  relationship  to 
the  palm  of  the  hand,  said  palm  splint  being  configured  to 
permit  unrestricted  normal  movement  of  the  thumb; 

(b)  a  fincer  splint  extending  from  said  palm  splint  for  sup¬ 
porting  each  respective  finger  but  not  thumb  in  a  non-lat- 
crall>  moveable  relationship  to  the  palm; 

(c)  means  for  flexing  a  section  of  at  least  one  of  said  finger 
sp/infs  to  permit  flexing  of  the  fingers  along  a  single  axis 
only  to  control  opening  and  closing  of  the  fingers  of  the 
hand,  said  flexing  means  being  positionally  commensurate 
with  a  joint  of  the  respective  finger,  and 

(d)  glove  means  for  maintaining  said  palm  splint  and  said 
finger  splints  in  juxtaposed  relationship  with  the  respec¬ 
tive  parts  of  the  hand  while  enclosing  at  least  the  fingers 
and  palm  of  the  hand,  said  glove  means  including: 

i.  shock  absorbing  means  for  buffering  impacts  and  blows 
to  the  hand;  and 

ii.  means  for  opening  and  closing  said  glove  means  to 
facilitate  insertion  and  withdrawal  of  the  hand  there¬ 
from.  whereby,  said  finger  splints  preclude  lateral  skew¬ 
ing  of  the  fingers  due  to  involuntary  muscle  contrac¬ 
tions  and  yet  permit  mobility  of  the  thumb  and  mobility 
of  the  fingers  to  flex. 


November  { 

generally  U-shaped  base  approximating  the  curve 
dental  arch  and  integrally  formed  buccal,  lingua] 
walls  upstanding  from  said  base  so  as  to  form  a 
medicament  holding  trough; 

(c)  said  base  being  flat  in  cross  section  from  the  pQil 
ends  of  said  U-shapc  to  the  bicuspid  region  and 
from  the  bicuspid  region  to  the  anterior  end; 

(d)  said  buccal  wall  being  generally  normal  to  said  b*w 
the  antenor  to  the  posterior  ends. 

(e)  said  lingua)  wall  being  generally  normal  to  said  h*. 

the  posterior  ends  and  inclined  with  respect  to  md  k!* * 
a  direction  away  form  said  buccal  wall  at  the  anteno/** 
the  angle  of  inclination  of  said  upper  tray  lingUlj  *** 
being  greater  than  the  angle  of  inclination  of  «!<] 
tray  lingual  wall;  *** 

(0  said  buccal  and  lingual  walls  being  lower  at  the  pov 
than  at  the  anterior  ends  so  as  to  form  a  trough 
increases  in  depth  from  the  posterior  to  anterior  erwtt^ 

(g)  hinge  members  extending  between  and  connected  to 

posterior  ends  of  said  tray  portions  connecting  ** 
portions  together;  "* 

(h)  a  layer  of  open  cell  polyurethane  hydrophilic  ^ 

bonded  to  and  lining  the  entire  inner  surface  of  said^f 
portions;  ** 

(i)  a  handle  extending  outwardly  from  the  upper  ed*, 
each  buccal  wall  at  the  interior  end  thereof.  f  3 


4, 173.220 
FACEMASK 

Thomas  J.  Ratz.  Grecnhelt.  and  Ralph  L.  Baker,  Baltimore,  b* 
of  Mdn  assignors  to  Midori  Anzen  Company,  Ui, 
Japan 

Filed  Jul.  5,  1977.  Ser.  No.  812.629 
Claims  priority,  application  Japan,  Jul.  5,  1976,  S1-8822S 
Jot.  CL-  A62B  7/00 

VS.  CL  128— 142.7  2Ckm 


4,173.219 

DISPOSABLE  DENTAL  TRAY 
Frank  N.  Lentine,  Taylor,  Mich„  assignor  to  Sybron  Corpora¬ 
tion,  Rochester,  N.Y. 

Filed  Jon.  30,  1978,  Ser.  No.  873J69 
Int.  CL*  A61M  3 S/00 

VS.  O.  128—260  5  Claim! 


I.  A  dental  tray  for  applying  medicaments  and  the  like  to 
teeth  comprising: 

fa)  an  upper  tray  portion  for  the  upper  dentition  and  a  lower 
tray  portion  for  the  lower  dentition; 

(b)  ejeh  of  said  tray  portions  including  an  outer  shell  of 
closed  cell  polyethylene  foam,  satd  outer  shell  having  a 


1.  A  facemask  for  use  in  a  closed  circuit  breathing  syva 
comprising: 

a  soft,  flexible  hood  for  closely  covering  the  head  of  s  me 
and  having  a  cut-away  portion  at  opposite  side  powaa 
corresponding  to  the  user's  ears  for  exposing  the  art 
ears  when  the  facemask  is  worn; 
a  transparent  flexible  eye  piece  secured  to  said  hood  b 
allowing  the  user  to  see  therethrough,  said  eye  piece  box 
substantially  fiu«h  with  the  hood  for  forming  a  comm 
ous,  low  profile  contour  with  said  hood; 
a  breathing  mask  secured  to  said  hood  and  including  team 
adapted  to  hermetically  envelope  the  mouth  and  the  ■* 
frits  of  the  user  when  the  facemask  is  worn  by  the  *erb 
forming  a  closed  breathing  chamber  between  said  bit* 
ing  mask  and  the  facial  skin  of  the  user,  said  brmhai 
mask  having  means  for  connecting  breathing  hoses  tow 
breathing  mask  for  directly  flow  of  breathing  gasdmtfr 
into  and  out  of  said  breathing  mask,  a  voice  disc  <n  * 
breathing  mask  for  allowing  voice  communications  b)  * 
user,  and  check  valve  means  in  said  means  for  coot*** 
breathing  hoses  for  regulating  the  direction  of  flow  of* 
inhalation  and  exhalation  gases  to  and  from  said  breath* 
chamber,  and 


-»»iwn£H  6.  1979 


GENERAL  AND  MECHANICAL 
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means  commuting  part  of  said  hood  to:  firmly 
wfpining  uid  breathing  mask  on  the  oro-nasaJ  portion  of 
ilH  user's  face  and  constituted  by  inelastic  straps  integrally 
attached  to  said  hood  and  extending  across  the  top  and 
ina  the  back  of  said  hood,  and  inelastic  adjusting  bands 
.sumrcied  across  said  cut-away  portion  of  said  hood  adja¬ 
cent  the  lower  edges  of  said  hood  and  means  Tor  adjusting 
«a«J  bands  to  adjustably  secure  the  hood  to  the  head  oF  a 
mer 


4.173.221 

EKC  CABLE  MONITORING  SYSTEM 
•uSurt  j.  McLaughlin,  Hawthorne,  Calif.,  and  Wallace  J. 
hufaiinski.  26  Dragonfly,  ferine,  Calif.  92714,  assignors  to 
<*  allace  Rogoainski,  Irvine,  Calif. 

Ceatiaoation-ia-part  of  Ser.  No.  717.976,  Apr.  IS,  1977, 
*aadontd.  This  application  Jun.  30.  1971,  Ser.  No.  920,740 
lot.  CL-’  A6I.N  1/36 

'  -V  a  13-494  g  Claims 


4,173,222 

APPARATUS  FOR  CONTROLLABLY  ADMINISTERING 
A  PARENTERAL  FLUID 

Andrew  J.  Muetterties,  Ctgx  Lake,  HU  assignor  to  Abbott 
Laboratories,  North  Chicago,  III. 

Filed  Aug.  19,  1976,  Ser.  No.  715410 
lot.  Cl.*  A6IM  2/16 

US.  a.  13—214  C  31  Claims 


I.  An  apparatus  For  administering  a  parenteral  liquid  From  a 
parenteral  liquid  container  to  the  patient  comprising: 
a  reservoir  chamber: 


_  , "  ^G  cable  monitoring  system  for  use  with  a  cable 

^  >  having  a  plurality  of  test  leads  connected  to  a  cable 

^,  .  ’°r  *  tnulticonductof  cable  to  an  ERG  unit  and 

*  least  one  reference  lead  and  a  plurality  of  signal 
lo  *'«'«**«  electrically  coupled  to  the  skin 
«\  *T'  **K*  ,7M*m  comprising: 

“ua  display  including  a  plurality  of  display  devices,  each 
^*ctncal!y  coupled  to  an  associated  signal  lead  and 
%  on  u'd  cable  connector  in  positional  association 
Ihe  signal  lead  to  which  it  is  coupled,  and 
d“Pliy  drive  means  coupled  across  each  signal  lead 
jj  *  reference  lead,  each  drive  means  comprising  a  pair 
m  J>n/njfy  d*fferemial  amplifiers,  the  combined  outputs  of 
fa*  lfe  connected  to  drive  a  single  one  of  said  display 
•ces.  wherein  a  single  one  of  each  of  said  signal  leads  is 
one  drive  ™«ns,  and  therein 

J*  ^  t0  *  polarity  ipul  of  a  first  one  of  said  pair  of 
conn*r^  <*,^crem,a*  amplifiers  and  said  reference  lead  is 
******  10  polarity  input  of  the  second  one  of 

j,te  ^a,r  P^mary  differential  amplifiers,  and  the  oppo- 
fa  ir,,y  mputs  to  said  differential  amplifiers  are  eon- 
to  a  common  floating  ground 


connection  means  for  said  fluid  container  in  fluid-tight  en¬ 
gagement  with  one  end  of  said  chamber,  said  connection 
means  defining  a  fluid  flow  inlet  passageway  into  said 
chamber; 

means  defining  a  closure  for  another  end  of  said  chamber, 
said  closure  means  providing  for  a  fluid  flow  outlet  pas¬ 
sageway; 

fluid  passage  means  extending  into  said  chamber  and  in 
communication  with  uid  fluid  flow  inlet  and  outlet  pas¬ 
sageways; 

means  disposed  in  said  chamber  defining  a  first  and  a  second 
orifice  m  communication  with  said  fluid  flow  outlet  pas¬ 
sageway  with  at  least  one  of  said  orifices  communicating 
with  said  fluid  passage  means,  said  first  and  second  orifices 
spaced  from  each  other  a  predetermined  distance  and 
separately  communicating  with  said  outlet  passageway; 

means  operatively  associated  with  said  first  and  second 
orifices  and  within  said  reservoir  chamber  to  provide  a 
reservoir  of  said  liquid  for  flow  through  said  second  ori¬ 
fice  after  flow  of  said  liquid  through  said  first  orifice  and 
to  substantially  eliminate  the  flow  of  air  into  said  first 
orifice;  and 

means  operatively  associated  with  said  outlet  passageway 
for  administering  said  liquid. 


4,173.223 

CHAMBER  ASSEMBLY  FOR  INFUSION  AND 
TRANSFUSION  APPARATUS 
Kenneth  C.  Raines,  and  Robert  J.  LcFetre,  both  of  Bethlehem, 
Pa.,  assignors  to  National  Patent  Development  Corporation, 
New  York,  N.Y. 

Filed  Oct.  17,  1977,  Ser.  No.  843.0*4 
Inf.  Cl.*  Adl.M  5/16 

U.S.  Cl.  I28-2U  C  11  Claims 

I  A  connecting  apparatus  for  use  with  infusion  and  transfu¬ 
sion  systems  comprising: 

•  piercing  device  assembly  for  connection  to  a  source  of 
fluid; 

a  luhmg  adaptor  for  connection  to  a  length  of  tubing,  and 
a  drip  chamber  assembly  connecting  said  piercing  device 
assembly  to  said  tubing  adaptor,  said  drip  chamber  includ¬ 
ing  an  observation  chamber  having  port  means  located  at 


PATENTS 

GRANTED  NOVEMBER  18,  1980 

GENERAL  AND  MECHANICAL 


4.213,6*7 

SPORTS  HELMET  WITH  FACE  MASK 
«44m  E.  Lanctiloui.  171  Brotdmy,  Province,  RJ.  02909 
File*  Ac*.  14.  197S,  Scr.  No.  933,7*1 
lot.  Cl.'  A 638  71/IQ;  A42B  J/00 
I  -V  Cl  2—9  1  Claim 


oihcr  end  of  the  sheet  a  single  rupture  line  defines  s  narrow 
lie-strip  ai  each  side  edge  of  the  sheet  and  further  defines  a 
neck-line  cutout,  the  sheet  material  inside  saic.  neckline  cutout 
forming  a  napkin  bounded  by  the  end  edge  of  the  sheet  and 
totally  removable  from  the  bib  along  said  rupture  line. 


I  A  safety  device  for  use  with  a  protective  sports  helmet  in 
having  downwardly  catending  opposed  side  portions  and 
*  upper  central  connecting  portion  forming  a  centrally  dts- 
>wd  facial  opening,  comprising  a  mask  adapted  for  dispo> 
«»■«  over  said  facial  opening  to  protect  the  face  of  the  wearer, 
wo  mask  including  a  peripheral  rod-like  frame  which  has 
vetumi  attending  vertically  along  the  outer  surfaces  of  said 
Portions  and  then  forwardly  across  the  top  front  of  said 
v  mei  whereby  said  frame  calends  generally  around  said 
»ul  opening,  attachment  means  mounted  on  the  outer  sur- 
»ts  of  said  side  portions,  said  means  comprising  a  pair  of 
•rnically  spaced  blocks  on  each  side  portion,  said  blocks  each 
.  "I 1'ooves  therein  with  reduced  lead-in  portions  adapted 
''  *t,4chably  snap-receive  said  frame,  the  bottom  block  on 
wh  wle  being  adapted  to  receive  said  vertically  eatending 
•'♦lion  adjacent  the  lower  end  thereof  and  the  top  block  On 
!  having  a  curved  groove  configured  to  receive  the 
^"ea  where  said  vertical  portions  merge  with  said  forward 
grooves  alt  being  at  least  partially  eaposed  in  a 
direction  whereby  said  mask  may  be  readily  detached 
^  helmet  in  a  forward  direction  by  a  pull  thereon 
^Tnung  a  significant  forward  force  component. 


4.233.6*9 

PROTECTIVE  HEADCEAR 

Stephen  H.  Baron,  3967  Eureka  Dr.,  Studio  City,  Calif.  91604 
Filed  Mar.  27.  197*.  Ser.  No.  *90.242 
Int.  O.'  A42B  J/00;  A63B  6 9/02 
VS.  CL  2 — *13  10  Claims 


1.  Protective  headgear  for  protecting  the  wearer's  head  and 
face,  said  headgear  comprising  a  transparent  inner  shell 
adapted  to  fit  over  the  wearer’s  face,  an  outer  sheet  of  transpar¬ 
ent  material  eatending  over  said  inner  shell  and  about  the 


4.233.6*1 

fc_.u.  BIB 

FreltofteveJ  22,  DK-56SJ  Near  Lyndelse,  Denmark 
Filed  Jan.  9,  1979,  Ser.  No.  2,037 
lln  ,  Int.  O.'  A4IB  IJ/10 


perimeter  portion  thereof  end  being  sol.ihlv  secured  to  said 
inner  shell  along  the  perimeter  portion  thereof  defining  an  air 
light  chamber  about  said  inner  shell,  a  portion  of  said  chamber 
eatending  about  and  inwardly  of  the  perimeter  portion  of  said 
inner  shell,  valve  means  for  inflating  said  chamber  to  render 
said  chamber  shock  absorbing,  and  means  for  securing  said 
inner  shell  and  outer  sheet  on  the  wearer's  head. 


4,233.690 

PROSTHETIC  DEVICE  COUPLINCS 
Robert  J.  Akins.  La  .Mesa.  Calif-,  assignor  to  CarboMcdics.  Inc.. 
Son  Diego.  Calif. 

Filed  May  19.  1978,  Ser.  No.  907,664 
Int.  O.1  A6IF  1/22 

VS.  O.  3—1.3  3  Cairns 

1.  A  prosthetic  heart  valve  for  long  term  implantation  in  the 
human  body  including 

a  generally  tubular  rigid  portion, 

a  circumscribing  sewing  ring  disposed  in  encircling  relation* 
ship  to  said  rigid  tubular  portion,  and 
a  coupling  element  embedded  within  said  vcwmg  ring  for 
joining  said  sewing  ring  to  said  heart  valve  tubular  portion 
wherein  the  improvement  comprises 
said  coupling  clement  hong  made  of  a  nickel-titanium  alloy 
having  a  transition-temperature  range,  said  element  hav* 
ing  been  formed  to  a  precise  shape  at  a  temperature  aKn  c 
viid  range  and  having  been  deformed  to  a  different  vhape 
at  a  temper aturc  below  said  range  w  hereby  joinder  of  v»hJ 
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ftticnm  by  the  wearer  while  the  neck  tracttoning  device  is 
implying  tensile  force  to  the  neck  of  the  wearer,  said 
attaching  means  including  a  pair  of  collars  siideably 
nounted  on  said  framework  such  that  said  collars  are 
adjustable  in  a  direction  substantially  parallel  to  the  direc¬ 
tion  of  separation  between  the  shoulder  mount  and  head 
assembly  and  securing  m<*ans  associated  with  said  collars 
for  releasably  securing  said  collars  in  fixed  relation  to  said 
framework  and  a  rigid  U-shaped  bar  having  us  opposite 
ends  each  secured  to  a  respective  one  of  said  collars  and 
adapted  for  surrounding  the  rear  of  the  neck  in  spaced 
apart  relation  thereto,  said  neck  engaging  means  being 
mounted  on  said  bar  such  that  when  said  apparatus  is 
worn  said  neck  engaging  means  is  positioned  between  said 
bar  and  the  rear  surface  of  the  neck. 


4^*o.rs 

CANINE  EAR  STRENGTHENING  AND  TRAINING 
DEVICE 

fk—aa  E.  Marsh,  and  Pamela  S.  Marsh,  both  of  R.R.  1,  Boa 
IS  I.  Parker  City,  Ind.  47368 

Filed  Feb.  2,  1979.  Ser.  No.  9.230 
lot  Cl.»  A6IF  13/00;  AOIK  29/00 
IMG.  128-82  1  Claim 


8  A  canine  ear  strengthening  and  training  device  to  be 
uP°n  the  head  of  a  dog  which  comprises: 
colu*nnar  shafts  each  having  an  upper  and  a  lower  end. 
the  lower  end  of  said  shafts  being  shaped  for  insertion  into 
^lee>r  canals  of  a  dog.  said  shafts  having  the  form  of  right 
cwxular  cylinders,  and  said  lower  ends  of  said  shafts  being 
hemispherical  in  shape  so  as  to  prevent  injury  to  the  inner 
«*r;  and 

*  'ZT*  mem^>er  *tf**ed  to  the  upper  ends  of  said  shafts, 
extending  between  them  perpendicular  to  then  axes, 
- *J*n8fh  corresponding  to  the  distance  between  the  ears 
1  «  dog  upon  which  the  device  will  be  used,  so  that  said 
umnar  shafts,  when  inserted  into  the  dog's  ear  canal, 
*  tpaced  symmetrically  apart 


in  said  fluid  passage,  resilient  means  biasing  said  audible  gener¬ 
ator  valve  means  in  a  normally  open  position  in  said  fluid 
passage  and  high  pressure  fluid  passage  means  to  apply  the 
fluid  pressure  of  said  reservoir  to  close  said  audible  generator 
valve  means  when  said  fluid  in  said  reservoir  is  above  a  prede¬ 
termined  pressure;  and  wherein  said  gas  supply  regulator  in¬ 
cludes  demand  and  pressure  demand  modes  of  operation  and 
switch  means  to  select  one  of  said  modes  of  operation;  and 
wherein  said  gas  supply  regulator  further  includes  a  mam  valve 


recess  having  a  central  main  valve  seat  with  flexible  • 
member  supported  therein  and  biased  against  said  main  • 
seat,  means  to  apply  inlet  gas  pressure  to  both  sides  of 
flexible  valve  member,  pilot  valve  means  and  gas  pressure 
means  communicating  from  said  pilot  valve  means  to  said 
valve  recess  or.  the  side  of  said  valve  member  opposite 
main  valve  seat  whereby  opening  and  closing  of  said 
valve  means  moves  said  flexible  valve  member  away  fron 
toward,  respectively,  said  main  valve  seat. 


4,250*877 

diver  s  hei  vnr  and  face  mask  for  use 

THEREWITH 

Jack  H.  Owens,  North  Reading,  and  John  E.  Slavin,  Acton,  both 
of  Mass.,  assignors  to  Morse  Diving  Equipment  Compsny, 
Inc.,  R<  ckland.  Mass. 

Filed  May  15.  1978,  Ser.  No.  906.084 
Int.  Cl.'  A42B  3/0a  A62B  18/04 
U.S.  CL  128—207.11  17  Claims 


r.  4,230.876 

M,,  ,  EMERGENCY  life  support  system 

r. _ ra"x»  Brea,  Calif.,  assignor  to  Robertshaw  Controls 

^wjliny,  Rlchmon^  v*. 

Auf.  10.  1»7S,  S«r.  No.  M2.S3S 
Vin  Ini.  Cl.1  AMB  9/02 

tU  4  Claim, 

V%1^»  lu  em<ri*|,cy  breathing  device  comprising  a  body 
1  '**  milwPOn,n*  a  Prc**ured  reservoir  of  breathable  gas  and 
^'•'unicai  SuPP*y  regulator  attached  thereto  and 

,n*  reservoir  by  flexible  hose  means,  and 

•M  s**ut  off  valve  means  having  a  valve  body 

control  knob  carried  on  said  reservoir  and 
reduction  valve  connected  directly  to  said 
^«ible  4a,<*  v»lv*  means  and  discharging  to  said 

f«poni  mean't  improvement  comprising  a  fluid  pres- 
^*•4  from  d'Ve  #u<*,k*e  generator  and  a  fluid  passage  to  apply 
^  u Kj°Wn,,r*fam  of  said  first  stage  pressure  reduction 
•udible  generator,  audible  generator  valve  means 


I.  In  combination,  a  helmet  provided  with  means  to  hold  the 
head  of  a  user  in  a  predetermined  position,  a  face  mask  consist¬ 
ing  of  first  and  second  integral  portions,  the  first  portion  hav* 
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ing  a  cavity  dimensioned  to  accommodate  the  nose  of  a  user 
and  lo  Overlie  his  mouth,  and  the  second  portion  an  exposed, 
planar,  marginal  shoulder  continuously  surrounding  the  open 
end  of  the  cavity,  and  a  body  shaped  and  dimensioned  10 
conform  generally  to  facial  features  marginally  of  the  nose  and 
mouth  without  interfering  with  a  user's  vision  and  provided 
with  a  planar  outer  surface  to  which  said  second  portion  is 
sealed,  said  face  mask  of  pliant  material  and  the  body  of  a 
material  sufficiently  compressible  to  comply  to  the  particular 
facial  features  of  the  user  to  become  continuously  sealed 
thereto  when  pressure  is  applied  against  the  shoulder  continu- 
ously  about  the  first  portion,  a  flat  rigid  plate  having  an  aper* 
ture  dimensioned  to  accommodate  said  first  mask  portion  and 
shaped  and  dimensioned  to  engage  said  shoulder,  and  pressure 
applying  means  within  x-id  helmet  and  attached  to  the  front 
thereof  and  in  engagement  with  said  plate  on  opposite  sides  of 
the  cavity. 

4^50.878 

NON- INVASIVE  CHEMICAL  SPECIES  DELIVERY 
APPARATUS  AND  METHOD 
Stephen  C.  Jacobsen;  Jerome  C.  Stcnehjem;  Robert  I-  Stephen, 
all  of  Salt  Lake  City,  and  Richard  D.  Luntr,  Murray,  all  of 
Utah,  assignors  to  Motion  Control,  Inc.,  Salt  Lake  City,  Utah 
Filed  No*.  22,  1978,  Ser.  No.  943,029 
Int.  CL’  A61N  I/JO 

VS.  Cl.  128—207.21  14  Claims 


liquid  flow  path  comprising  said  secondary  lube  and 
common  tube. 


a  secondary  flow  control  means  in  said  secondary  )ta 
flow  path  for  adjusting  the  flow  rate  of  said  second 
liquid  therethrough. 


a  primary  flow  control  means  on  said  primary  tube  for 
justing  the  flow  rate  of  said  primary  liquid  through  ^ 
primary  flow  path  to  a  rate  independent  of  the  flow  nu* 
said  secondary  liquid  through  said  secondary  liquid 
path,  and 


I.  A  bioelectrode  for  use  in  the  iomophoretic  delivery  of  a 
chemical  species  into  the  skin  or  tissue  of  a  person  comprising 
a  pouch  for  holding  a  fluid  containing  the  chemical  species, 
said  pouch  including  flexible  and  deformable  walls 
adapted  to  generally  conform  to  surface  shapes  against 
which  they  are  placed,  at  least  a  portion  of  which  includes 
a  microporous  membrane  separating  the  interior  of  the 
pouch  from  the  exterior  and  having  openings  of  about  0  22 
microns  or  less  in  diameter,  said  portion  being  formed  to 
present  a  generally  planar  to  convex  exterior  surface,  and 
an  electrode  earned  by  said  pouch  for  coupling  to  an  electric 
potential  source. 

4,250,879 

EQUIPMENT  SETS  AND  SYSTEM  FOR  THE 
SEQUENTIAL  ADMINISTRATION  OF  MEDICAL 
LIQUIDS  AT  DUAL  FLOW  RATES  EMPLOYING  A 
COMBINED  AIR  BARRIER  AND  UQUID  SEQUENCING 
VALVE 

Andrew  J.  Muetterties,  Gages  Lake,  III.,  assignor  to  Abbott 
Laboratories,  North  Chicago,  Ill. 

Filed  Feb.  28,  1979,  Ser.  No.  16.130 
Int  CL1  A61M  3/00 

VS.  CL  128—214  G  20  Claims 

1.  A  set  for  the  sequential  administration  of  medical  liquids 
to  a  patient,  comprising: 

a  primary  tube  for  the  flow  of  a  primary  medical  liquid 
therethrough, 

a  secondary  tube  for  the  flow  of  a  secondary  medical  liquid 
therethrough; 

a  common  tube  having  its  distal  end  in  fluid  communication 
with  the  proxima’  ends  of  said  primary  and  secondary 
tubes  and  its  proximal  end  open  for  the  flow  of  liquid 
therefrom  to  form  a  primary  liquid  flow  path  comprising 
said  primary  tube  and  said  common  tube  and  a  secondary 


a  combined  air  barrier  and  liquid  sequencing  valve  having, 
housing  comprising  a  first  chamber  which  constitutes) 
portion  of  said  primary  tube  and  has  inlet  and  outlet  pora 
(hereto  and  a  second  chamber  which  constitutes  a  ponxt 
of  said  secondary  tube  and  has  inlet  and  outlet  pora 
thereto, 

said  first  chamber  having  valve  means  associated  there*** 
to  control  the  flow  of  liquid  through  said  primary  tufc* 
and  said  second  chamber  having  means  associated  thcr*- 
with  substantially  impervious  to  air  while  said  set  is  in  u* 
to  prevent  the  flow  of  air  through  said  secondary  fk* 
path. 


4,250.880 

STABILIZING  FITTING  FOR  AN  INTRAVENOUS 
CATHETER 

Marvin  Gordon,  East  Windsor,  NJL  assignor  to  Whitman  Medi¬ 
cal  Corporation,  Dark,  N  J. 

Continuation-in-part  of  Ser.  No.  5,032,  Jan.  19, 1979,  which  bi 
continuation-in-part  of  Ser.  No.  905,399,  May  12,  1978, 
abandoned.  This  application  Jun.  8,  1979,  Ser.  No.  46,801 
lot.  CL3  A61M  3/00 

U.S.  CL  128—214  R  10  Claim 


1.  A  stabilizing  fitting  fer  securing  an  intravenous  catheter* 
a  patient's  skin  comprising  a  laminar  base  member  having! 
longitudinal  axis,  an  upper  surface  and  a  lower  surface.  pr» 
sure -sensitive  adhesive  means  on  at  least  a  part  of  said  low* 
surface  of  said  base  member,  a  catheter  hub-retaining  cradle  c* 
said  upper  surface  of  said  base  member,  said  cradle  having  a 
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uij  timing  means  including  an  on-ofT  valve  for  Mjriinj; 
ami  Mopping  flow,  a  spool  v .live  fluiJIy  connected  to  the 
tuning  means,  vml  sp«*ol  valve  being  moved  to  the  open 
poMiiiui  upon  receiving  the  oxygen  flow  from  the  sake  in 
the  liming  means,  j  flow  control  device  eonnected  t»n  its 
inlet  side  to  the  spool  valve  and  to  the  hyperbaric  chamber 
on  ils  outlet  side,  said  How  control  device  coni  rolling  flow 
into  the  hyperbaric  chamber.  a  second  flow  line  cvtciulmg 
from  the  spool  valve  to  an  exhaust  valve  for  the  hyper- 
baric  chamber.  pressure  control  means  has  ing  an  inlet  in 
communication  with  the  pressure  in  the  hyperbaric  cham¬ 
ber  and  an  outlet  in  communication  with  the  sp«s»l  valve 
whereby  when  the  prescribed  pressure  is  reached  within 
the  hvperharic  chamber  the  pressure  control  means  loses 
the  spool  valve  thereby  releasing  the  cxnauxi  valve  \o  that 
the  hyperbaric  chamber  pressure  will  be  exhausted  and 
w  hereby  upon  the  return  of  the  chamber  to  ambient  pres¬ 
sure  the  spool  valve  is  returned  to  open  position  for  a  new 
cycle. 


4.296,744 

DYNAMIC  PATKI.LAR  nRACfc 
Pasquale  M.  Palumbo,  906  Frome  La..  Me  I  .can.  Va.  22101 
Continuation  of  Scr.  No.  949,121,  Oct.  6,  1978,  abandoned.  Thi* 
application  May  27,  1980,  Scr.  No.  153.708 
Int.  Cl.'  A6IF  i/00 

VS.  Cl.  128—80  C  12  Gaims 


\  • 

I 


I.  A  dynamic  patellar  brace  for  preventing  subluxation  of  a 
patella  throughout  the  complete  physiologic  range  of  flexion 
and  movement  of  the  knee  comprising: 

means  for  bracing  the  patella; 

means  for  maintaining  said  patellar  bracing  means  positioned 
laterally  of  the  patella  throughout  the  complete  physio¬ 
logic  range  of  flexion  and  movement  of  the  knee  w  hen  the 
brace  is  in  use;  and 

means  for  causing  said  patellar  bracing  means  positioned 
laterally  of  the  patella  to  apply  a  resultant  force  in  the 
medial  direction  to  the  patella  throughout  the  complete 
physiologic  range  of  flexion  and  movement  of  the  knee 
when  the  brace  is  in  use. 


4.296,745 

SURGICAL  SEALANT  COMPOSITION 
Christopher  D.  Raymond.  High  Wycombe,  England,  assignor  to 
G.  D.  Searle  *  Co„  Skokie.  III. 

Filed  Nov.  13.  1979,  See.  No.  93.351 
Oaims  priority,  application  United  Kingdom,  Nov.  20,  1978, 
45281/78 

Int.  CL'  A6IL  15/00 

VS.  O.  128 — 156  10  Oaims 

I.  An  adhesive  surgical  dressing  which  comprises  a  backing 
natcnal  provided  on  one  side  with  a  composition  comprising 
per  100  parts,  by  weight,  of  a  non-biodegradable.  tacky,  poly¬ 
meric  binding  agent,  selected  from  a  group  consisting  of  poly- 
ixoprene.  polyurethane,  silicone,  and  polyisobutylene.  from  12 
to  25  parts,  by  weight,  of  an  inert  reinforcing  filler  and  a  coat¬ 
ing  on  at  least  the  intended  skin  contacting  face  of  the  dressing 


of  a  iion-hiogr.idcjblc. 
Iiesivc/  thick  ncr 


w.iter-ac  its  ated 


4.29A.746 

OISTOSAIII.E  l  l  l.l.  f  ACK  S LHCIC A L 
Stanley  I.  Mason.  Jr.,  Weston,  and  Michael  D.  Handl  * 
field,  both  of  Conn.,  assignors  to  Surgikos,  \>w  B  *'  *<• 
VJ. 

Filed  Dec.  I*.  1919.  Scr.  No.  104.94* 

Ini.  Cl.’  A62H  7/.’0 

L.S.  Cl.  128— 201.15 

■I  Cl*, 


9.  A  comfortable,  lightweight,  disposable  full  faCr  _ 
adapted  to  be  worn  without  claustrophobic  effect,  s*id 
mjsk  comprising: 

a  shell  having  an  upper  po.tion  and  a  lower  ponion 
formed  of  transparent  plastic  material  having  a  ger*^ 
oval  periphery  having  a  rim  extending  outwardly  t._ 
periphery  at  a  substantial  angle  to  the  periphery; 
the  upper  portion  of  the  mask  having  vCnt  means  todiwr* 
heal  and  moisture,  said  vent  means  including  a  filtr*',. 
means  to  prevent  escape  of  particulate  matter  throuph w 
vent  means. 

the  lower  portion  of  the  mask  covering  the  mouth  of 
wearer  and  having  a  region  comprising  an  air  filt.**,, 
medium  which  is  an  effective  bacterial  filtration 
a  strip  of  soft,  flexible  material  fixed  to  said  rim  along  i* 
periphery  and  extending  inw  ardly  of  said  nm;  and 
means  for  securing  said  face  mask  on  the  head  of  the  u«rf 
such  that,  when  said  mask  i.  worn,  sxid  strip  is  hinpd 
flexed  and  lightly  compressed  against  the  head  of  a  wjrr 
with  said  shell  covering  the  face  of  a  wearer  but  p» 
tioned  from  a  w  earer’s  face. 


4,296,747 

CATH-A-JET 

Robert  W.  Ogle.  Newport  Beach,  Calif.,  assignor  to  IMS  («• 
ited,  El  Mnnte,  Calif. 

Filed  Feb.  II,  1980.  See.  No.  120,532 
Int.  a.*  A61M  5/00 

VS.  a.  128—  220  Site 


I.  A  device  for  introducing  fluid  into  catheters  of  the  «•- 
which  are  partially  receivable  in  the  human  urethra 
urine  from  the  bladder  and  have  a  free  end  fitment  aiU'«*  * 
pierceable  injection  sue.  comprising: 
syringe  means  actuable  to  expel  fluid  from  an  outlet  *“ 
end  thereof; 

connector  means  extending  from  said  one  end  of  the 
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Seal  Material 
Bose  Corporation 
The  Mountain 

Framingham,  MA  01701-9168 

Donzis  Research  Incorporated 
3008  Rogerdale  Rd. 

Houston,  TX  77042 

Dow  Coming 
Dept.  A-6019 
Midland.  Ml  48640 

Spenco  Medical  Corporation 
P.O.  Box  2501 
Waco,  TX  76702 

Attachment  Mechanisms 
Alpina.U.S.A. 

21  Industrial  Drive 
Esmond,  R.l.  02917 
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[57]  ABSTRACT 

An  improved  composite  for  absorbing  and  dispersing 
impacting  forces  is  disclosed.  The  composite  includes  a 
flexible  plastic  enclosure  defining  an  internal  cavity. 
The  flexible  enclosure  is  generally  impermeable  to  air 
and  capable  of  having  its  internal  pressure  changed.  The 
composite  further  include?  a  foam  core  filling  the  cavity 
and  retained  within  the  cavity  and  adhered  on  substan¬ 
tially  all  of  its  external  surface  to  the  internal  surface  of 
the  cavity.  The  cavity  can  be  pressurized  for  higher 
impact  absorbance.  Methods  for  fabricating  the  com¬ 
posites  are  disclosed,  as  well.  These  methods  include 
forming  the  outer  enclosure  by  applying  a  solution/sus¬ 
pension  of  the  prepolymer  of  controlled  solids  content 
to  the  core  and  also  cart  include  the  step  of  preheating 
the  core  prior  to  coating  it. 

10  Claims,  5  Drawing  Sheets 
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impact  absorbing  composites  AND  their 

PRODUCTION 

This  is  a  continuation-in-part  of  U  S  patent  applica-  5 
non  Ser  No  099.368.  filed  Sept.  21.  1987.  This  applica¬ 
tion  is  also  related  to  U  S  patent  application  Ser.  No. 
127,145,  filed  Dec.  1.  1987,  now  abandoned  as  a  con- 
tmuation-in-part  of  Ser.  No.  099,368. 

BACKGROUND  OF  THE  INVENTION  10 

1  Field  of  the  Invention 

This  invention  relates  to  improved  impact  absorbing 
compressible  composites.  These  composites  which  are 
described  in  the  above-noted  parent  application  can  be  15 
shaped  into  smooth  compound  curve*  and  find  applica¬ 
tion  wherever  high  efficiency  impact  absorption  is 
called  for  such  as  in  athletic  wear,  in  seating  systems,  in 
vehicle  interior  padding  materials  and  the  like.  More 
particularly,  the  present  invention  relates  to  improve-  20 
ments  in  the  production  of  these  composites. 

2  Background  Information 

There  is  a  well-recognized  need  for  high  perfor¬ 
mance  materials  for  spreading  or  absorbing  impacts.  In 
recent  years,  athletes,  athletic  equipment  manufacturers  25 
and  sports  medicine  professionals  have  recognized  the 
need  for  improved  impact  absorbing  materials  in  ath¬ 
letic  equipment  These  materials  find  application  as  heel 
pads  and  fool  sole  pads  in  shoes  to  absorb  the  shock  of 
foot  stnke  and  as  cushioning  points  under  football  or  30 
hockey  pads  such  as  shoulder  pads,  thigh  pads,  hip  pads 
and  the  like  to  name  but  a  few  typical  applications. 
Similar  needs  may  be  found  in  seating  systems  and  in 
vehicle  interiors,  to  name  but  a  few  representative  fields 
in  which  impact  absorption  is  a  major  interest.  )i 

One  common  approach  to  impact  absorption  in  the 
past  has  involved  using  felts  or  blocks  of  a  soft  padding 
material.  Padding  materials  known  heretofore  include 
cotton  padding,  horsehair  padding,  foam  rubber, 
foamed  plastics,  sponge  rubber  and  the  like.  In  these  40 
designs,  the  inherent  resilience  of  the  padding  material 
is  employed  to  absorb  and  disperse  the  applied  impact 
These  designs  have  the  disadvantage  that  they  often 
"bottom  out"  or  fully  compress  on  severe  impacts  of  the 
type  regularly  encountered  during  use  such  as  in  ath-  43 
letic  equipment  or  in  vehicle  interiors  and  thus  provide 
minimal  protection.  When  made  thicker  to  avoid  this 
problem,  they  become  cumbersome  and  can  interfere 
with  the  design  of  the  article  being  padded  and  in  the 
case  of  athletic  equipment  can  interfere  with  the  wear-  50 
er's  freedom  and  performance. 

Impact  absorbers  have  also  been  proposed  which 
employ  fluid-filled  bladders  such  as  cushioning  air  sacks 
These  devices  rely  upon  the  compressibility  of  the  en¬ 
closed  fluid  to  provide  the  desired  shock-absorbing  In  55 
some  embodiments  of  these  devices,  tne  fluid  is  fully 
enclosed  and  can  not  escape  In  others,  the  fluid  is  grad¬ 
ually  and  controllably  forced  out  of  the  bladder  during 
the  impact  with  the  rate  of  release  being  selected  to 
prevent  exhaustion  of  the  fluid  during  the  impact  event  60 
While  effective  as  shock-absorbers,  these  devices  can 
have  the  failing  of  ballooning  or  otherwise  expanding  in 
one  region  when  another  region  is  being  compressed. 

This  can  lead  to  discomfort  or  at  minimum  give  an 
unnatural  or  unstable  feel  to  the  user  In  the  case  of  65 
footwear,  this  problem  can  lead  to  an  unstable  foot  plant 
with  increased  opportunity  for  injury  Another  issue 
wuh  this  type  of  pad  has  related  to  problems  in  formme 
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shapes  based  on  compound  curve  and  to  retaining  struc¬ 
tural  integrity  with  the  above-described  ballooning 

Representative  patents  in  the  field  of  shock-absorbing 
or  impact  absorbing  devices  include  U  S  Pat.  No 
4.513,449,  SHOCK  ABSORBING  ATHLETIC 
EQUIPMENT;  US  Pat  No  4.370,754.  VARIABLE 
PRESSURE  PAD;  U  S  Pat  No  4.453.271.  PROTEC¬ 
TIVE  GARMENT;  U  S.  Pat.  No.  4.217.705.  SELF- 
CONTAINED  FLUID  PRESSURE  FOOT  SUP¬ 
PORT  DEVICE,  all  issued  to  Donzis.  U  S  Pat  No. 
4.446,634  for  FOOTWEAR  HAVING  IMPROVED 
SHOCK  ABSORPTION.  U  S  Pat.  No.  4.397.104  for 
INFLATABLE  SOLE-SHOE.  U  S  Pat.  No  2.863.230 
for  CUSHIONED  SOLE  AND  HEEL  FOR  SHOES: 
U  S  Pat.  No.  4.229,889  Tor  PRESSURIZED  POROUS 
MATERIAL  CUSHION  SHOE  BASE.  U  S  Pat  No 
4.637.716  for  METHOD  FOR  MAKING  ELASTO¬ 
MERIC  SHOE  SOLES;  U  S  Pat  No  4.635.384  for 
FOOTWEAR  SOLE;  U  S.  Pat.  No  4.610.099  for 
SHOCK-ABSORBING  SHOE  CONSTRUCTION, 
and  U.S  Pat.  No.  4.571.853  for  SHOE  INSERT. 

It  is  an  object  of  the  present  invention  to  provide  an 
improved  impact  absorbing  composite  It  is  desired  that 
this  composite  provide  superior  shock-absorbing  per¬ 
formance  and  also  be  capable  of  being  formed  into  com¬ 
plex  compound  curve  shapes,  be  durable  and  hygienic 

It  is  an  additional  object  of  this  continuation-  in-part 
application  to  provide  and  claim  additional  improved 
embodiments  of  this  invention  relating  to  the  method 
for  their  production  which  fall  within  the  general  teach¬ 
ings  of  the  parent  application. 

STATEMENT  OF  THE  INVENTION 

An  improved  impact  absorbing  composite  has  now 
been  found.  This  composite  is  capable  of  dispersing  and 
absorbing  impacting  forces  with  high  efficiency.  The 
composite  is  characterized  by  a  structure  including  a 
flexible  plastic  wall  (enclosure)  defining  an  internal 
cavity.  This  flexible  enclosure  is  made  of  a  material  that 
is  generally  impermeable  to  the  gas  such  as  air  or  a  large 
molecule  gas  which  it  encloses  and  is  capable  of  having 
its  internal  pressure  changed.  The  internal  cavity  of  the 
enclosure  is  filled  with  a  foam  core.  This  core  is  held  in 
place  by  the  cavity  walls.  Importantly,  the  core  is  inti¬ 
mately  adhered  (glued,  bonded  or  the  like)  on  substan¬ 
tially  all  of  its  external  surfaces  to  the  internal  surface  of 
the  cavity.  In  preferred  embodiments,  the  wall  and  the 
core  are  prestressed  by  one  another.  That  is,  the  core 
presses  out  against  the  wall  and  the  wall  pushes  in 
against  the  core.  The  intimate  adherent  contact  between 
the  foam  core  and  the  outer  wall  gives  rise  to  an  unex¬ 
pected  degree  of  product  integrity  and  unexpectedly 
superior  impact  absorbing  capabilities. 

In  some  preferred  embodiments,  the  composite  has  a 
valve  or  fitting  communicating  with  the  cavity  so  that 
the  pressure  within  the  cavity  can  be  altered.  Alterna¬ 
tively,  the  cavity  can  be  pressurized  by  injecting  fluid 
through  the  wall  and  sealing  the  injection  orifice  This 
permits  the  composite  to  be  adjusted  to  accommodate 
varying  impacts.  The  invention  can  thus  include  in 
combination  such  a  composite  together  with  a  device 
for  pressurizing  its  cavity.  In  other  preferred  embodi¬ 
ments  this  fitting  can  be  removable  after  pressurization 
has  been  completed  or  the  pressurization  can  be  ef¬ 
fected  by  the  use  of  diffusion  pumping 

Also  in  preferred  embodiments,  the  foam  core  is  an 
open-celled  foam  or  a  reticulated  foar  ;o  that  the  pres- 
-  ire  within  the  core  is  uniform  L  -•‘-.in*  ooivmers 
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have  been  found  lo  be  excellent  for  forming  the  cavity 
and  the  foam  and  are  preferred  materials  of  construc¬ 
tion. 

In  other  aspects,  the  composites  of  the  invention  can 
employ  cores  having  a  plurality  of  difTerent  foams  ar¬ 
ranged  parallel  or  perpendicular  to  the  impact  direc¬ 
tion.  This  permits  difTenng  densities  and  impact  resis¬ 
tances  to  be  present  at  different  positions  on  the  com¬ 
posite.  The  impact  absorbers  of  this  invention  can  be 
used  in  conjunction  with  other  materials  or  layers  in¬ 
cluding  without  limitation,  cosmetic  or  hygienic  over¬ 
layers,  other  shock-absorbing  layers  or  the  like. 

In  yet  another  aspect,  this  invention  provides  a  vari¬ 
ety  of  methods  for  fabricating  these  composites.  All  of 
these  methods  are  characterized  by  creating  an  adher¬ 
ent  bond  between  the  foam  core  and  the  outer  layer  and 
by  pressurizing  the  core  to  a  value  effective  to  provide 
efficient  impact  absorption. 

One  such  method  involves  shaping  the  wall  surface  to 
create  a  cavity,  sizing  and  shaping  the  foam  core  so  as  to 
fully  fill  the  cavity  and  preferably  prestress  the  wall  and 
core,  adhering  and  enclosing  the  core  within  the  cavity 
and  adjusting  the  pressure  within  the  cavity  to  a  value 
effective  to  provide  efficient  impact  absorption. 

Another  fabrication  method  involves  shaping  the 
wall  surface  to  create  a  cavity,  suing  and  shaping  the 
core  so  as  to  partially  fill  the  cavity,  placing  the  core 
within  the  cavity,  forming  an  elastomeric  foam  and 
preferably  an  open-celled  or  reticulated  foam  in  situ 
within  the  cavity  so  as  to  fill  the  space  between  the 
preshaped  foam  and  the  cavity  wall  and  to  adhere  the 
cavity  wall  to  the  core  and  preferably  prestress  the  wall 
and  core,  and  adjusting  the  pressure  within  the  cavity  to 
a  value  effective  to  provide  efficient  impact  absorption. 

Yet  another  fabrication  method  involves  shaping  the 
wall  surface  to  create  a  cavity,  forming  a  cavity-wall- 
adherent  open-celled  or  reticulated  foam  core  in  situ 
within  the  cavity  so  as  to  fill  the  cavity  and  preferably 
prestress  the  wall  and  core,  and  adjusting  the  pressure 
within  the  cavity  to  a  value  effective  to  provide  effi¬ 
cient  impact  absorption. 

A  further  fabrication  method  involves  sizing  and 
shaping  the  foam  core,  forming  the  outer  wall  in  situ 
around  and  adherent  to  the  foam  core  such  as  by  shrink¬ 
ing  a  film  a  core-adherent  material  around  the  core  or 
by  applying  a  layer  of  uncured  wall  material,  suc'i  as  a 
solution  of  wall-forming  polymer,  around  and  adherent 


solids,  although  at  the  high  end  of  this  range  ihe  mate- 
nal  may  be  too  viscous  to  flow  well.  More  preferably 
the  wall-forming  material  is  from  about  SO  to  about  759) 
solids. 

3  In  the  other  variant  for  forming  the  oute.  wall  in  situ, 
it  has  been  found  that  in  cases  where  the  wall-forming 
material  is  applied  to  the  core,  either  by  spraying  or 
dipping,  a  better  product  results  if  the  core  is  preheated 
to  a  temperature  above  ambient  prior  to  application  of 
10  the  wrll-forming  material.  This  elevated  temperature  is 
preferably  from  about  80*  F.  to  about  250'  F.  and  more 
preferably  from  about  90*  F.  to  about  1 50‘  F.  This  ele¬ 
vated  temperature  has  the  effect  of  minimizing  adsorp¬ 
tion  of  the  liquid  phase  into  the  foam  core. 

15  The  present  shock-absorbing  composites  can  be  em¬ 
ployed  in  a  wide  range  of  applications.  One  excellent 
application  is  as  heel  pads  and/or  sole  pads  for  shoes, 
especially  sport  shoes,  where  they  serve  to  absorb  foot 
strike  impact  with  high  efficiency. 

20  The  composites  of  this  invention  are  characterized  by 
being  easily  formed  in  compound  curve  forms,  by  being 
very  light  weight  and  by  being  hygienic.  They  are  fur¬ 
ther  characterized  by  being  adjustable  in  pressure,  and 
thus  in  impact  cushioning  capacity  This  permits  them 
25  to  serve  in  a  wide  range  of  applications  with  widely 
variable  impacts. 

DETAILED  DESCRIPTION  OF  THE 
INVENTION 

30  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  described  herein  with 
reference  being  made  to  the  accompanying  drawings. 
Where  practical  in  the  drawings,  a  common  reference 
}j  numeral  is  used  for  the  same  part  when  it  appears  in 
more  than  one  Figure.  In  the  drawing: 

FIG.  1  is  an  exploded  perspective  view  of  the  compo¬ 
nents  of  an  impact  absorber  of  this  invention: 

FIG.  I  is  an  cut  away  cross-sectional  view  of  a  shock- 
40  absorber  of  this  invention; 

FIG.  3  is  a  partially  schematic  cross  sectional  view  of 
an  impact  absorbing  heel  pad  not  embodying  this  inven¬ 
tion.  This  heel  pad  has  a  wall  defining  a  pressure-tight 
cavity  but  does  not  have  a  foam  core  adhered  to  and 
45  filling  its  inner  surface.  This  figure  illustrates  the  flaw  in 
this  design  that  an  impact  can  be  absorbed  but,  at  the 
same  nine  ballooning  occurs; 


to  the  core  and  then  curing  the  uncured  wall  material, 
thereby  creating  a  cavity  enclosing  and  preferably  pre- 
stressing  the  core,  and  adjusting  the  pressure  within  the 
cavity  to  a  value  effective  to  provide  efficient  impact 
absorption.  In  a  preferred  embodiment  of  this  process  in 
which  the  wall  is  formed  in  situ  around  the  core,  the 
wall-forming  polymer  is  employed  as  a  viscous  solution 
that  is  sprayed  over  the  core  with  the  number  of  coats 
of  sprayed  material  being  selected  to  yield  an  outer  wall 
of  appropriate  thickness. 

The  present  invention  particularly  involves  two  pro¬ 
cessing  variants  for  forming  the  outer  wall  in  situ.  In 
one  variant,  the  wall  is  formed  by  dipping  a  foam  core 
in  fluid  uncured  (prepolymer)  wall  material  and  thereaf¬ 
ter  curing  the  wall  material.  In  this  process  it  is  essential 
that  the  wall  forming  phase  be  a  very  high  solids  con¬ 
tent  suspension  It  has  been  found,  that  if  this  is  done, 
unexpectedly,  the  core,  especially  in  its  preferred  open 
cell  form,  does  not  adsorb  (soak  up)  and  became  satu¬ 
rated  with  excess  wall-forming  material.  Preferably  the 
''■all-forming  material  is  from  about  50  to  abou1 


FIG.  4  is  similar  to  FIG.  3  but  illustrates  that  with  the 
present  invention  ballooning  is  prevented; 

JO  FI  j.  5  is  a  perspective  view  of  an  alternative  foam 
core  for  use  in  this  invention.  This  core  has  a  plurality 
of  differing  compression  strength  foams  arranged  paral¬ 
lel  to  the  impact  force; 

FIG.  6  is  a  cut  away  cross-sectional  view  of  another 
J5  alternative  embodiment  of  the  impact  absorber  of  this 
invention  in  which  the  wall  material  defining  the  cavity 
is  further  shaped  to  provide  a  supportive  column; 

FIG.  7  is  another  cross  sectional  view  of  the  absorber 
shown  in  FIG.  6  taken  along  line  7-7'; 

60  FIG.  8  is  an  exploded  perspective  view  of  .he  compo¬ 
nents  of  the  absorber  of  FIGS.  6  and  7; 

FIG.  9  is  a  perspective  view  of  an  alternative  embodi¬ 
ment  of  the  impact  absorber  of  this  inven.ion.  This 
embodiment  employs  a  core  which  has  a  plurality  of 
65  difTenng  compression  strength  foams  arranged  perpen¬ 
dicular  to  the  impact  force; 

FIG.  10  is  a  phantom  top  view  of  a  core  configuration 
for  use  with  closed  cell  foam  materials; 
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FIG  11  is  a  cross  sectional  view  of  the  core  shown  in 
FIG  10  taken  along  line  11-11'. 

FIG  12  is  a  phantom  top  view  of  another  core  con¬ 
figuration  for  use  with  closed  cell  foam  materials; 

FIG  13  is  a  cross  sectional  view  of  the  core  shown  in 
FIG  12  taken  along  line  13-13', 

FIG  14  is  a  cut  away  cross  sectional  view  of  a  shoe 
containing  a  shock-absorber  of  the  present  invention 
and  additionally  having  a  pump  for  pressurizing  the 
core  of  the  absorber; 

FIG.  IS  is  a  cross  sectional  view  of  an  automotive 
dash  board  incorporating  an  impact  absorber  of  this 
invention, 

FIGS  16  and  17  are  two  views  of  an  additional  repre¬ 
sentative  application  for  the  shock-absorbers  of  this 
invention  as  a  foot  pad, 

FIG  18  is  a  perspective  view  of  a  shoulder  pad  under 
pad  application  for  the  shock-absorbers  of  this  inven¬ 
tion, 

FIGS  19  and  20  are  graphs  illusttating  the  effective¬ 
ness  of  the  impact  absorbers  of  this  invention  and  their 
adaption  to  various  body  weights  and  to  various  im¬ 
pacts, 

FIG  21  is  a  partially  cross-sectional  view  of  a  shock- 
absorber  of  this  invention  employing  an  alternative 
pressurization  modality  and  an  alternative  wall-forming 
technique;  and 

FIGS.  22A  and  22B  are  partially  cross-sectional 
views  of 'two  stages  of  pressurization  of  a  shock- 
absorber  of  this  invention  employing  a  diffusional  pres¬ 
surization  modality. 


DESCRIPTION  OF  PREFERRED 
EMBODIMENTS 

Referring  to  FIGS.  I  and  2  in  more  detail,  these  fig¬ 
ures  illustrate  an  impact  absorber  10.  Impact  absorber 
10  includes  a  foam  core  11  and  top  and  bottom  wall 
sections  12  and  14  which  when  j^ned  define  a  cavity 


In  the  embodiment  show  n  in  FIGS  1  and  2.  the  outer 
wall  is  preshaped  into  the  desired  configuration  and 
then  the  foam  core  is  adhered  to  it  In  another  embodi¬ 
ment.  the  outer  wall  can  be  formed  around  the  foam 
S  core.  One  way  to  accomplish  this  is  to  use  a  liquid  pol>  - 
mer  precure  solution  or  suspension  which  is  applied  to 
the  outer  surface  of  the  core  and  then  cured  It  has  beer, 
found  that  this  method  has  advantages  when  the  solu¬ 
tion  or  suspension  is  sprayed  onto  the  foam  Since  the 
10  foam  employed  herein  is  preferably  of  open-cell  con¬ 
struction,  it  has  been  found  that  the  use  of  spraying 
allows  a  coherent  outer  film  to  be  achieved  without 
soaking  the  foam  with  excess  solution  or  suspension. 
Another  way  to  accomplish  this  is  to  use  plastic  sheet 
IS  stock  and  laminate  it  to  the  core  or  shrink  it  around  the 
core.  In  any  of  these  alternative  modes  of  construction, 
it  is  essential  that  there  be  a  strong  adherent  bond  be¬ 
tween  the  wall  and  essentially  the  entire  outer  surface  of 
the  core. 

20  Of  the  plastics  useful  in  forming  the  films,  preference 
is  given  to  the  flexible  polyturethanels  because  of  their 
ready  availability.  These  materials  are  available  from  J 
P  Stevens  Company  and  Deerfield  L'rethane.Inc  .  to 
name  but  two  regular  suppliers.  Representative  useful 
25  plastic  films  include  the  Deerfield  “Durefle.x  "  polyi ure¬ 
thane)  films.  These  materials  can  be  preformed,  as  in 
FIGS.  I  and  2  or  they  can  be  used  as  stock  goods.  When 
a  liquid  is  used  to  apply  the  outer  wall,  it  is  typically  a 
solution  of  a  prepolymer  or  resole  resin.  Vinyl  films  can 
30  be  used  in  this  application.  A  typical  vinyl  film  is  the 
vinyl  adhesive  sealint  produced  by  W.  R.  Grace  and 
marketed  by  Fclectic  Products  as  Eclectic  6000  adhe¬ 
sive  sealant.  These  materials  are  solvented  in  halocar- 
bons  such  as  perchloroethylene  and  the  like.  A  pre¬ 
ss  ferred  liquid  coating  is  based  on  the  polyurethanes. 
Again,  the  nonrigid  urethane  polymers  are  preferred. 
The  solutions  known  in  the  art  for  forming  flexible 
urethane  films  are  very  suitable  for  this  application. 
Typical  urethane  polymer  solutions  include  the  reaction 


*n  ^  ^yef  of*d*'”lve  is  present  between  essentially  *q  product  of  a  dii^ocyanate  such  as  toluene  diisocyanate 


all  of  the  inner  surface  of  cavity  IS  and  the  outer  surface 
of  foam  core  11.  This  layer  is  shown  on  core  11  but 
could  as  well  be  on  the  inside  surface  of  the  wall  or  on 
both  the  core  and  the  wall  as  desired.  When  wall  sec¬ 
tions  12  and  14  are  joined,  the  cavity  which  they  define  ay 
is  pressure  tight.  It  is  possible  to  equip  the  impact  ab¬ 
sorber  with  a  valve  or  fitting  such  as  valve  16.  Valve  16 
is  a  "Halkey-Roberts’*  type  urethane  valve  which  is 
shown  in  FIG.  1  in  its  pre-assembly  form.  After  incor- 


or  hexameihylene  diisocyanate  with  a  poi-ol  such  as  a 
poly  (ether  polyol).  These  reaction  products  are  com¬ 
monly  produced  in  a  mixed  solvent  system  such  as  a 
polar  solvent  (for  example.  Butyl  Cellosolve,  Cello- 
solve  Acetate,  butyl  Carbitol.  or  diacetone  alcohol  or 
the  like)  in  combination  with  an  aromatic  solvent  such 
as  toluene,  benzene,  or  hydrocarbon  distillate  fractions 
heavy  in  aromatics  and  having  a  boiling  range  in  the 
range  of  from  about  140'  to  240'  C.  In  preferred  appli- 


poration.  the  top  end  of  valve  16  is  cut  off  flush  with  the  30  cations,  the  fluid  film-forming  material  is  sprayed  onto 

Ciirfs/*M  A  f  th*  «k<v>lr  -  -  .1. _ 1  _  TT  T  /  4  4 .  ...  .  r  ' 


surface  of  the  shock-absorber  as  shown  in  FIG.  2.  Any 
equivalent  form  of  valve,  pressure  control  aperture  or 
other  means  to  increase  the  pressure  within  the  cavity 
can  be  used,  if  desired  This  valve  allows  the  pressure  in 
the  interior  (cavity  15)  of  the  impact  absorber  to  be 
adjusted,  as  desired,  by  adding  or  removing  fluid  from 
the  cavity. 

The  outer  wall  of  the  impact  absorber  is  formed  of 
flexible  plastic.  The  materials  used  to  form  the  wall  can 


the  foam  so  as  to  minimize  soak  in  and  build  up.  In  this 
case,  it  is  preferable  to  use  a  relatively  viscous,  high 
solid  content  suspension/solution.  Typical  viscosities 
are  100  cps  or  greater  such  as  us  to  about  1.000  cps. 

55  Typical  solids  contents  are  from  about  25%  to  about 
60%.  Materials  outside  of  these  ranges  can  be  used  but 
the  above  ranges  are  preferred. 

In  one  preferred  application,  the  liquid  film  forming 
material  is  applied  to  the  foam  by  dipping.  In  this  case  it 


,*!? fr0m  the  rdm  fol7T,,n*  n”lble  plastics.  V,r-  60  is  preferable  to  use  a  high  solid  content  suspension/solu- 

.  non.  Preferably,  the  suspension/solution  shall  contain  at 

least  about  50%  by  weight  solids  and  more  preferably 
from  about  50  to  about  75%  by  weight  solids  Such 
solution/suspension  has  the  advantage  of  not  soaking 
into  the  foam  core  even  when  the  foam  core  is  open 
celled  construction. 

This  outer  wall,  when  applied  as  a  liquid  can  be  dried 
n:  removed'  and  cured  by  the  application  of  heat 


tually  any  plastic  can  be  used  so  long  as  it  is  resistant  to 
bacterial  attack,  flexible  and  shapable  into  the  forms  and 
configurations  desired  (j'seful  film  forming  plastics 
include  polyi urethane's  both  of  he  poly(ether)  and  the 
polyfester)  form,  polviesterh  such  as  polyieihv  -ie 
terphthalate'.  flexible  polyivnsl's,  elastomeric 
polyiolefin'x  such  as  nolviisoprene'.  polyiisobutslcnei 
and  neopre-r.  i-jv-  :~r.  .its  polytethylene's  and  the  like 
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and/or  the  application  of  a  curing  catalyst  such  as  an 
amine  Other  curing  modalities  *uch  as  photocunng  can 
be  employed  as  well,  if  appropriate.  The  liquid  wall- 
forming  compositions  can  contain  plasticizers  and 
builders  and  the  like,  if  desired.  The  particular  condi¬ 
tions  used  for  forming  the  outer  wall  are  conventional 
for  processing  polymers  such  as  the  urethanes  which 
are  preferred  and  are  known  to  those  of  skill  in  the 
polymer  arts. 


This  intimate  fit  may  be  accomplished  in  other  mis 
as  well  For  one.  the  core  can  be  foamed  in  place  within 
the  wall  structure  using  injectable  flexible  foam  forming 
materials  known  in  the  art.  With  the  preferred  urethane 
foams,  a  typical  foaming  mixture  can  include  a  poly¬ 
ether  polyj),  a  diisocyanate  such  as  toluene  ditsocva- 
nate.  water,  and  amine  and  organotin  catalysts.  This 
mixture  generally  contains  polymeric  fillers  and  flexibil- 
izers  (plasticizers)  as  well.  The  added  water  reacts  with 


In  those  applications  where  the  outer  wall  is  applied  10  the  isocyanates  to  produce  an  amine  plus  carbon  dioxide 


as  a  liquid,  either  by  dipping  or  by  spraying,  it  can  be  of 
advantage  to  preheat  the  foam  core.  This  preheating 
raises  the  temperature  of  the  foam  core  to  above  ambi¬ 
ent,  that  is  preferably  above  80'  and  more  preferably 


gas  which  foams  the  liquid.  Other  foaming  agents  such 
as  gases  including  carbon  dioxide,  nitrogen,  air  or  the 
like  as  well  as  low  boiling  liquids,  (commonly  low-boil- 
ing  fluorocarbons  and  the  like)  can  also  be  added.  By 


above  90'  and  up  to  the  highest  temperature  at  which  15  controlling  the  amount  of  foaming  material  added  and 
the  foam  core  remains  thermallv  stable  Such  high  tern-  ’he  cure  conditions,  the  core  so  formed  can.  if  desired, 
peratures  include  250'  F  or  higher  if  possible.  Preferred  prestress  the  outer  wall  as  is  preferred.  The  in  situ  cores 

temperatures  are  from  about  90'-2J0'  F  and  especially  [:an  he  closed-cell  foams,  open-celled  foams  or  reticu- 

from  about  100*- 50*  F.  This  preheating  of  the  core  *atf^  ‘oams  **  desired. 

appears  to  assist  the  formation  of  a  film  when  the  liquid  20  ln  a  hybnd  fo™  of  conduction,  ’he  foam  core  can 
wall-forming  material  is  applied.  These  elevated  tern-  be  a  comfos‘,e  of  a  preshaped  foam  body  which  does 

perature.  can  be  achieved  by  autoclavmg  the  core  prior  no‘  comP‘et'!>'  f,1‘  ,he  «v,,>  cre3'ed  b>'  outer  waM 

to  applying  the  outer  material.  *nd  ln  >dded  foam-m-place  ‘aver  between  the  wall  and 

The  outer  wall,  whether  supplied  as  a  preformed  „  ,be  Pfe*h,P*d  ^  T1"  for™  "f  'abnca,'on  h“  ,hte 

'  ‘  r  sriusntsnf  rkii  th*  dxirart  inrimirn  fit  i  c  I'hiAt  link 


4  .  .  -  • . _  *  .  _  ,  . .  _  .  25  advantage  tha  the  desired  intimate  fit  is  achieved  with 

structure,  a  cured  liquid  overcoat  or  a  shrunk  or  ad-  *  .  .  .  .  -  .  .  ..  , 

...  j  .  e  ,  *  a  minimum  of  preshaping  and  luting  while  at  the  same 

hered  layer  of  stock  goods  is  commonly  from  about  1  to  .  .  .  K  K  ,  , 

.  .  , _ *  .  -  time  the  preshaped  core  provides  a  measure  of  dimen. 

200  mils  in  thickness  wi»h  thicknesses  in  the  range  of  .  ;  ,  K  .  .  r-  .  .  •  . 

r  ,  .  ..  .  .  ,  .  ,  °lt  sional  stabilty  and  integrity  to  the  composite  during 

from  about  2  to  50  mils  being  preferred  and  excellent  fabrication 

resulu  being  attained  with  th.cknesses  of  from  about  3  M  3  ,‘hird  componenI  of  ,he  ;mpact  absorbers  of  this 

to  about  ny  *•  ,  __  invention  is  an  adhesive  for  afTixing  the  foam  core  to  the 

The  core  of  the  impact  absorber  is  a  foam.  This  foam  wa„  ^  adhesivc  u  most  conven,ently  an  activated 

ts  preferably  an  open-celled  foam,  that  ,s  a  foam  in  adhesive  such  M  a  ,ighl  activated  adheslvc  uv  ac„. 

whtch  the  various  cells  are  .n  communication  with  each  vated  adhesive  of  hea|  activated  .dhwjve  ^  „  t0 

other  and  w,,h  the  outer  surface  of  the  .oam.  Similar  „  mj,  tbe  to  ^  fi,ted  hcr  and  ^cUd.  A 
properties  are  achieved  w.th  a  reticulated  foam,  that  is  fvp,caJ  heat.aCl,  vated  adhes.ve  is  the  Roval  Adhesive 

a  foam  which  has  been  treated  to  break  down  mem-  uc. , ,  324  malcnal  ^  by  Unlrovai.  This  adhesive  .s  a 

branes  wh.ch  separated  various  cells  Foam  rubber.  ,wo  part  poly(urethane)/isocyana*e  adhesive  which  has 

foamed  latex,  vmyl  foams  and  the  like  can  be  used.  The  ,he  added  advamage  of  belng  -*ater-based.  When  ap- 


properties  are  achieved  with  a  reticulated  foam,  that  is 
a  foam  which  has  been  treated  to  break  down  mem¬ 
branes  which  separated  various  cells.  Foam  rubber, 
foamed  latex,  vinyl  foams  and  the  like  can  be  used.  The 


prefened  foam  material  for  use  in  the  core  Lspolyjure-  w  plied  to  the  foam  and/or  w,a  lt  dnes  I0  .  non.tacky 


thane)  foam.  Represenutive  foams  include  the  "Enso- 
lite"  foams  sold  by  Uniroyal  Plastics  Co..  Inc.  and  the 
flexible  urethane  foams  sold  by  the  E.  R.  Carpenter 
Company. 


surface  which  permits  easy  assembly.  This  material 
heat-activates  at  300*-325'  F.  to  form  a  tough  adherent 
bond.  Other  useful  adhesives  can  include  epoxy  adhe¬ 
sives.  contact  cement  type  poly(urethane)  adhesives 


Typical  densities  for  the  foam  core  range  from  be-  „  such  „  |he  (jniroval  “Silaprenes".  the  3M  •'Scothgrip  ' 


tween  about  0.3  to  about  13  pounds  per  cubic  foot. 
Preferred  foam  densities  are  from  about  2  to  10  pounds 
per  cubic  foot. 

It  will  be  appreciated  that  because  (he  foam  core  is 


adhesives  and  the  isoprene  contact  cements.  In  general, 
one  can  employ  as  adhesive  any  material  which  will 
bond  the  foim  to  the  outer  wall  with  a  strength  which 
will  not  be  exceeded  by  the  forces  of  impact  applied  to 


adhered  to  the  outer  wall  it  is  in  effect  a  structural  mem-  w  ,he  imrac,  abiorber  or  by  Uie  forces  applied  by  the 

Tk*  .  —  ..... k.ii. : '  '  r  * 


ber.  The  adhered  foam  serves  to  prevent  the  ballooning 
of  the  device  as  previously  described.  This  duty  puts 
strain  upon  the  foam  of  the  core.  If  the  foam  separates 
under  this  strain  it  can  result  in  a  loss  of  integrity  of  the 


pressure  applied  to  the  impact  absorber. 

In  the  fabrication  methods  in  which  a  liquid  solution 
of  prepolymer  is  applied  to  the  core  to  create  the  outer 
layer  or  in  which  the  core  is  foamed  in  place,  it  is  often 


device.  Wuh  this  potential  problem  in  mind,  it  is  possi-  the  case  lba,  lbe  required  intimate  bond  between  the 
ble  to  reinforce  the  foam  by  including  filaments  or  fibers  core  tbc  outer  wall  is  formed  directly  without  the 

or  fabrics  in  it.  Typical  reinforcements  can  be  inorgamc  need  for  added  adhesive. 

materials  such  as  fiberglass  or  carbon  fiber;  natural  The  outer  wall  portions  of  the  impact  absorber  are 
organic  fibers  such  as  silk,  cotton,  wool  or  the  ’ike  or  joined  together  such  as  by  the  use  of  adhesive  or  by  heat 


synthetic  organic  fibers  such  as  urethane  fiber,,  nylon  60  sealing  or  the  like  to  give  a  fluid  impermeable  wall  to 


filaments,  nylon  fabrics,  aranvd  filaments  ar.d  fabrics, 
and  the  like.  This  reinforcement  can  be  laminated  into 
the  foam,  incorporated  into  the  foam  or  p.herwise  com¬ 
pounded  into  the  foam  as  is  known  bv  those  skilled  in 
the  art 

In  the  embodiment  shown  in  FIGS  l  and  2.  the  inter¬ 
nal  loam  core  is  preshaped  io  fu  t.ehils  within  the  outer 
a  i"  of  ihe  impact  absorber 


which  the  inner  core  is  bonded.  After  the  fusing  to¬ 
gether  of  the  wall  components,  the  impact  absorber  can 
be  trimmed  and.  if  desired,  further  shaped  to  conform  to 
the  environment  of  use. 

The  core  of  the  present  impact  absorbers  contain  a 
fluid  Gases  and  in  particular  air  are  very  suitable  fluids 
Liquids  and  gells  could  be  used  as  well,  if  desired  One 
intcre.-ng  class  of  fluids  for  use  in  tnflattnr  -•  ■  —it 
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10 


shock-absorbers  are  the  gases  denominated  the  "super-  between  the  various  sections.  If  such  fluid  cotnmunica- 

gases"  by  Marion  Rudy  in  his  U.S.  Pat  No  4.219,945  non  is  desired,  gaps  must  be  left  in  the  glue  layers  or 

FOOTWEAR.  These  gases  are  large  molecule  gases  glues  which  are  fluid-permeable  must  be  used, 

such  as  the  heavily  substituted  halocarbons,  for  example  Absorber  80  includes  several  other  features  which 

hexafluoroethane.  perfluoropropane.  perfluorobutane.  5  can  be  incorporated  into  the  present  absorbers.  An  exte- 
perfluorohexane.  perfluoroheptane.  octafluorocyclobu-  nor  pad  85  is  provided.  This  can  provide  additional 

tane,  hexafluoropropylene,  teirafluormethane,  1,2-  shock-absorbancy.  A  top  layer  86  is  also  present.  This 

dichlorotetrafluorethane,  l.l,2-inchloro-l.2.2-tnfiuore-  can  be  a  cosmetic  over  layer  or  can  be  provided  as  a 

thane,  bromotnfluoromethane  and  the  like.  These  gases  replaceable  hygienic  layer. 

have  the  property  of  being  preferentially  retained  10  In  the  absorbers  shown  in  FIGS.  1. 6  and  9.  the  means 
within  elastomeric  membranes  through  which  air,  nitro-  for  adjusting  the  pressure  (valve  16)  has  been  in  commu- 
gen,  oxygen  and  other  "smaller”  molecules  can  difTuse.  nication  with  the  foam  core  itself  and  has  relied  upon 
This  leads  to  the  interesting  phenomenum  that  these  the  open-cell  foam  structure  of  the  core  to  distribute  the 

smaller  molecules  of  gas  can.  with  the  passage  of  time.  applied  pressure  throughout  the  core  and  thus  provide  a 

diffuse  into  the  cavity  created  by  the  polymeric  wall  IS  uniform  level  of  support  throughout  the  absorber, 
and  filled  with  the  supergases  and  thus  increase  the  While  this  structure  is  very  suitable,  one  can  also  em- 

observed  pressure  within  the  cavity.  ploy  closed-cell  foams,  if  desired.  FIGS.  10  and  II.  and 

Turning  to  FIGS.  3  and  4.  the  advantages  of  the  FIGS.  12  and  13  respectively  illustrate  two  representa- 

impact  absorber  of  this  invention  are  graphically  illus-  tive  configurations  for  a  closed-cell  foam  core.  In  the 

trated  In  each  of  these  figures  a  shoe  30  is  shown  to-  20  configuration  shown  in  FIGS.  10  and  11,  the  core  87 
gether  with  foot  31  impacting  downward  into  a  heel  contains  an  aperture  88  into  which  the  pressure  adjust- 

pad  shown  as  32  (in  FIG  3 — not  according  to  the  in-  ing  valve  16  can  fit.  This  aperture  88  communicates 
vention)  and  as  10  (in  FIG  4 — in  accord  with  this  in-  with  a  network  of  channels  89  spaced  throughout  the 

vention).  In  the  case  of  heel  pad  32.  the  downward  core  so  as  to  transmit  and  distribute  the  pressure  applied 

pressure  of  the  heel  causes  the  center  of  the  pad  34  to  be  2!  to  aperture  88  In  this  embodiment,  the  network  of 
severely  depressed  while  permitting  the  edges  35  and  36  channels  is  contained  by  and  enclosed  by  the  closed-cell 

to  balloon  up.  This  can  be  uncomfortable  and  unstable.  foam  core.  This  means  that  the  core  itself  can  contribute 

W,th  pad  10  the  center  33  depresses  somewhat  but  there  to  the  containment  of  the  pressure  applied  to  the  chan- 

is  minimal  ballooning.  nets.  This  ofTers  the  advantage  that  localized  stress  on 

Turning  now  to  FIG.  5.  a  variation  of  the  core  11  is  30  the  outer  wall  is  avoided  or  minimized  and  possible 
shown.  This  core  (core  50)  is  fabricated  from  a  plurality  failures  due  to  rupture  at  localized  stress  points  are 

of  foams  of  diffenng  properties,  for  example  density.  As  minimized. 

shown,  the  core  includes  a  series  of  plugs  51A.  51B,  etc  The  configuration  shown  in  FIGS.  12  and  13  is  sub- 
of  firm  density  foam  inserted  into  the  body  of  core  11.  stantially  the  same  as  that  shown  in  FIGS.  10  and  11 

This  can  result  in  a  light  weight  core  having  the  firm-  IS  with  the  exception  that  aperture  97  communicates  with 
ness  of  the  plugs.  This  is  merely  a  representative  config-  a  network  of  passages  98  wh.ch  are  not  fully  contained 

uranon  and  one  could  as  well  have  one  entire  section  of  within  the  core.  This  configuration  does  not  offer  the 

the  core  with  one  density  foam  and  another  section  with  localized  stress  relief  of  the  configuration  of  FIGS.  10 

another  density.  One  could  also  vary  the  core  based  on  and  11  but  would  be  less  expensive  and  simpler  to  pro- 

other  properties,  such  as  the  ability  of  a  region  of  the  40  duce. 

foam  to  take  a  set  or  the  like.  The  various  core  sections  Turning  to  FIG.  14  an  additional  embodiment  of  the 
are  adhered  to  the  outer  wall  of  the  impact  absorber  as  impact  absorber  is  shown  as  foot  pad  90  housed  within 

is  shown  in  FIGS.  1  and  2.  One  could  form  a  core  of  this  the  sole  portion  of  shoe  95.  Foot  pad  90  includes  the 

type  by  placing  preshaped  pieces  of  one  foam  in  the  foam  core  11  and  adherent  outer  wall  12/14  described 
cavity  and  then  foaming  in  place  the  other  material,  if  41  herein.  Pad  90  is  equipped  with  a  built  in  pump  to  alter 
desired.  the  pressure  within  its  core.  This  pump  includes  a  one 

The  plastic  wall  of  the  impact  absorber  can  have  way  check  valve  16  which  admits  air  into  pump  cavity 

structural  properties  and  contribute  to  the  rigidity  and  91.  Pump  cavity  91  is  compressed  and  released  to  give 

shock-absorbing  properties  of  the  device.  FIGS.  6,  7  a  region  of  low  pressure  so  that  air  can  enter  through 
and  8  illustrate  an  embodiment  60  of  the  impact  ab-  50  valve  16.  When  the  cavity  91  is  depressed  again,  this 
sorber  which  includes  a  depression  or  "column”  61  in  forces  the  newly  admitted  air  through  passage  92  into 
its  structure  so  as  to  provide  additional  wa'l  surface  and  the  core  II,  thus  increasing  its  pressure.  This  process  is 

structure  in  that  region  of  the  absorber.  In  this  embodi-  repeated  until  the  proper  pressure  is  attained.  Shoe  95 

mem  as  shown  i.i  FIG  8.  the  valve  16  is  illustrated  also  includes  a  collar  93  This  can  be  formed  with  the 

being  laminated  into  the  composite  as  the  top  12  is  55  same  structure  as  pad  90  with  an  internal  core  adhered 
joined  to  the  bottom  14.  io  the  walls.  Such  a  collar  would  be  very  effective  at 

FIG  9  illustrates  other  variations  which  may  be  em-  absorbing  the  shock  which  would  occur  as  the  wearer's 

ployed  without  departing  from  the  spirit  of  this  inven-  foot  comes  up  in  the  shoe  and  impacts  it  or  would  be 

non  FIG  9  shows  impact  absorber  80.  The  foam  core  effective  as  a  protection  to  the  wearer's  ankle  znti  achil- 

of  absorber  80  is  fabricated  from  several  different  foams  60  les  tendon  region. 

including  foam  section  81.  section  82,  section  83  and  FIG.  15  illustrates  that  the  present  invention  finds 
section  84  These  sections  are  all  adhered  to  the  wall  application  in  many  areas  beyond  athletic  equipment.  It 

12/14  Valve  16  is  again  provided  to  permit  the  pressure  illustrates  an  automotive  dashboard  structure  101  hav- 

of  the  core  to  be  altered  and  controlled.  The  various  ing  an  impact  pad  100  on  its  face  as  well  as  phantom 

core  sections  can  be  adhered  to  one  another,  if  desired  65  steering  wheel  102  Impact  pad  1C1  includes  core  11. 

If  thev  are  adhered  to  one  another,  n  must  be  borne  in  wall  12/14  and  valve  16  Such  a  pad  can  provide  effi- 

mmd  that  :n*  fmr  livers  or  the  like  between  the  various  cient  dashboard  impact  protection  or  the  occupants  of 

sections  ca-  - '  -  -  carriers  for  the  transport  o'  fluid  the  automobile  in  the  event  of  a  crash 
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FIGS.  14  and  17  illustrate  in  two  views  a  ventilated 
footpad  110  for  use  in  shoes.  Pad  110  has  a  complex 
shape  which  requires  numerous  compound  curves.  In 
its  application  as  a  shoe  footpad,  pad  110  will  be  sub¬ 
jected  to  a  wide  variation  m  impacts  depending  upon  S 
the  weight  of  the  runner  using  it  and  the  runneth  light¬ 
ness  of  footstrike.  It  is  of  substantial  advantage  to  adjust 
the  pressure  within  the  pad  with  valve  16  to  accommo¬ 
date  these  variations. 

FIG.  18  illustrates  another  embodiment  of  the  present  10 
invention,  an  underpad  180  for  use  in  conjunct  on  with 
contact  sports  shoulder  par's.  Underpad  180  has  a  struc¬ 
ture  which  includes  numerous  compound  curves  and  a 
plurality  of  "Swiss-cheese"  holes  through  its  structure. 
The  compound  curve-forming  ability  and  the  plurality  15 
of  holes  permit  the  pad  to  conform  to  and  bend  over  the 
wearer's  shoulder  with  comfort  and  breathabiltty.  It  is  a 
special  advantage  that  the  present  invention  makes 
these  complex  curves  possible  and  provides  superior 
shock  and  impact  absorption  in  such  settings.  20 

FIG  21  illustrates  another  embodiment  of  the  present 
invention.  It  shows  pad  210  in  which  the  foam  core  11 
is  surrounded  by  a  wall  211  which  has  been  formed 
around  and  in  intimate  adhesion  to  the  core  by  applying 
a  liquid  polymer  suspension  to  the  outer  surface  of  the  25 
core  and  then  curing  the  polymer  to  produce  the  wall. 

In  one  preferred  embodiment,  the  outer  surface  is 
created  by  spraying  several  layers  of  a  curable  polymer 
suspension  onto  the  open-cell  foam  of  core  11.  Typical 
polymer  suspensions  are  the  urethane  suspensions  such  50 
as  the  two  pan  sprayable  system  marketed  by  Technical 
Urethanes,  Inc,  Clearbrook.  Va.  as  Techthane  90SS. 
This  representative  material  is  a  mixture  of  an  aliphatic 
polyfether  urethane)  and  a  curing  agent.  These  two 
materials  are  mixed  in  about  equal  volume  ratio  and  35 
applied  typically  with  an  airless  sprayer  at  a  viscosity  of  ‘ 
100-200  cps.  This  suspension  has  a  solids  content  of 
about  45-50%  by  weight  which,  when  coupled  with  the 
viscosity  just  recited,  gives  rise  to  minimal  soak-in  into 
the  open-cell  foam.  The  material  cures  to  a  tightly  ad-  40 
hered  layer  around  the  core  at  room  temperature  or  can 
be  quick-cured  by  the  application  of  heal.  Additional 
layers  of  the  suspension  can  be  applied  to  produce  the 
desired  strength  and  thickness  of  coating. 

As  noted  above,  the  coating  can  be  applied  by  dip-  45 
ping,  as  well,  when  the  solids  content  of  the  suspension 
is  above  about  50%  by  weight.  This  coating  can  be 
carried  out  with  improved  efficiency  when  the  core  is 
preheated  and  this  preheat  condition  is  maintained  dur¬ 
ing  the  coating,  or  at  least  the  initial  stages  of  the  coal-  50 
ing. 

Under  atmospheric  conditions,  this  process  will  give 
rise  to  a  shock-absorber  having  an  atmospheric  pressure 
within  the  core.  This  pressure  can  be  increased  by  add¬ 
ing  additional  pressurization  fluid  to  the  core.  This  can  55 
be  carried  out  using  a  valve  as  has  been  previously 
described  or  alternatively  can  be  earned  out  as  depicted 
in  FIG.  21  by  injecting  fluid  such  as  a  gas  directly 
through  the  wall  211  by  means  of  a  needle  213.  In  the 
figure,  this  gas  is  supplied  through  line  212.  Wall  211  to 
can  be  self-sealing,  or  a  sealant  can  be  applied  over  the 
hole  created  by  needle  213  so  as  to  assure  the  retention 
of  the  pressure  applied  from  line  212. 

As  previously  noted,  in  some  embodiments,  the  core 
or  the  shock-absorber  can  be  pressurized  using  the  pro-  6? 
cess  of  diffusion  pumping  as  disclosed  in  U  S  Pat  Nos 
■*  219.445  and  4.271.606.  both  of  which  illustrate  typical 
.’ertals  for  forming  walls  suitable  for  this  process  and 
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are  incorporated  b>  reference  FIGS  22A  and  22B 
illustrate  this  process  in  schematic  view-  In  these  fig¬ 
ures,  FIG.  22A  illustrates  a  shock-absorber  220  having 
a  spray-  on  outer  wall  211  and  a  pressunzable  open- 
celled  foam  core  11.  Large  molecule  gas  is  present 
within  the  voids  or  cells  of  core  11.  These  large  mole¬ 
cules  are  fancifully  shown  as  221.  even  though,  of 
course  they  can  not  in  fact  be  seen.  These  molecules  are 
held  and  enclosed  by  wall  211  and  can  not  escape  as 
shown  representational!)  by  their  bouncing  eff  of  the 
wall.  Absorber  220  is  at  a  low  pressure  mode  as  shown 
by  its  flat  to  concave  section  Wall  211  is  fabricated  of 
a  material  which  is  permeable  to  small  gas  molecules 
and  in  particular  nitrogen  and  oxygen  molecules  from 
air,  shown  as  222.  These  small  molecules  permeate  the 
wall  and  cause  the  internal  pressure  of  core  11  to  in¬ 
crease.  This  effect  is  shown  in  FIG.  2IB  where  the 
diffused  "small"  molecules  have  entered  the  core  and 
caused  it  to  press  against  the  affixed  wall  211  and  ex¬ 
pand  the  body.  This  pressurization  by  diffusion  can  lead 
to  enhanced  life  for  the  shock-absorbers  and  to  in¬ 
creased  performance. 

The  effectiveness  of  the  present  invention  can  be 
demonstrated  by  comparative  tests.  A  series  of  impact 
tests  were  run  on  a  standard  state-of-the-art  basketball 
shoe.  The  same  tests  were  then  performed  on  the  same 
model  shoe  which  had  been  modified  by  replacing  a 
portion  of  its  sole  structure  (the  heel  pad  region)  with 
an  impact  absorber  of  this  invention.  The  impact  ab¬ 
sorber  was  fabricated  from  35  mil  flexible  polyure¬ 
thane).  The  core  was  about  J  inch  thick  open-cell  poly- 
(urethane)  foam  of  5  lbs  per  cubic  foot  density.  The 
foam  core  slightly  prestressed  the  outer  wall  by  being 
somewhat  oversized  and  was  adhered  to  the  walls  using 
a  heat  activated  water-based  urethane  adhesive.  Tests 
were  run  with  the  core  sealed  at  atmospheric  pressure 
and  with  the  core  pressurized  to  5  and  10  psig.  FIGS  19 
and  20  present  the  results  of  these  tests.  In  each  figure 
line  A  is  the  results  observed  with  the  prior  art  shoe.  It 
can  be  seen  that  for  a  given  application  of  energy  to  the 
shoe,  i.e.  a  given  impact,  the  shoe  transmits  a  certain 
peak  force  and  a  certain  acceleration,  (in  G’s)  to  the 
wearer.  Lines  B  show  the  results  achieved  wnen  the 
atmospheric  bladder  is  used.  They  show  that  the  force 
and  acceleration  transmitted  to  the  wearer  is  signifi¬ 
cantly  reduced.  Importantly,  this  reduction  occurs  over 
the  entire  range  of  applied  energies.  Thus  the  effective¬ 
ness  of  the  present  absorbers  is  substantially  universal 
and  will  be  observed  with  hard  impacts  such  as  may 
result  with  heavy  athletes  and  also  with  lighter  impacts 
such  as  may  result  with  lighter  weight  athletes,  etc. 

Lines  C  show  that  even  better  shock-absorbancy  is 
achieved  when  a  positive  pressure  is  applied  to  the 
bladders.  Similar  results  were  obtained  with  the  5  and 
10  pound  pressures  which  suggest  that  in  practical 
terms  these  pressures  may  be  quite  adequate.  On  the 
basis  of  these  tests,  it  is  believed  that  pressures  in  the 
range  of  0  to  about  20  psig  are  preferred. 

The  present  invention  has  beer,  described  herein  in 
detail  with  respect  to  a  number  of  preferred  embodi¬ 
ments  and  configurations.  It  will  be  appreciated,  how¬ 
ever.  that  modifications  and  changes  to  various  aspects 
of  these  embodiments  may  be  made  while  still  coming 
with  in  the  spirit  and  scope  of  this  invention  which  is  as 
defined  b>  the  following  claims. 

The  term  "solution/su'.pension".  as  used  in  the  above 
specification  and  as  u^eo  m  the  followine  claims,  is 
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intended  to  meins  "solution/suspension"  »nd  his  been 
used  is  m  abbreviation  of  such. 

What  is  claimed  is: 

1.  A  method  for  producing  a  shock-absorbing  com¬ 

posite  for  absorbing  and  dispersing  impacting  forces  J 
comprising  forming  a  flexible  foam  core  shaped  and 
sized  as  required  for  said  shock-absorbing  composite, 
applying  to  the  outer  surface  of  said  core  a  layer  of 
prepolymer  solution/suspension,  curing  the  layer  of 
prepolymer  solution/suspension  to  yield  a  flexible  plas¬ 
tic  layer  thereby  forming  a  flexible  enclosure  surround¬ 
ing  and  adhered  on  all  sides  to  said  core,  said  flexible 
enclosure  being  capable  of  having  its  internal  pressure 
changed.  U 

2.  The  method  of  claim  1  wherein  said  applying  is 
earned  out  by  dipping  and  wherein  the  solution/suspen¬ 
sion  is  a  suspension  having  a  solids  content  of  at  least 
about  50%  by  weight. 

3.  The  method  of  claim  2  wherein  said  suspension  has  20 
a  solids  content  of  from  about  50%  by  weight  to  about 
75%  by  weight. 
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4.  The  method  of  claim  1  wherein  the  core  is  pre¬ 
heated  to  a  temperature  above  ambient  prior  to  apply¬ 
ing  to  its  outer  surface  the  layer  of  prepolymer  solu- 
tton/suspension  end  wherein  said  core  is  at  a  tempera¬ 
ture  above  ambient  dunng  application  of  the  layer 

5.  The  method  of  claim  *  w  herein  the  preheat  tem¬ 
perature  is  a  temperature  between  40'  F.  and  the  ther¬ 
mal  decomposition  temperature  of  the  core. 

6.  The  method  of  claim  4  wherein  the  preheat  tern 
perature  is  a  temperature  between  do*  F  and  25C'  F. 

7  The  method  of  claim  6  w  herein  the  coie  is  an  open- 
celled  foam  core. 

8.  The  method  of  claim  7  wherein  the  apply  ing  is 
effected  by  spraying. 

9.  The  method  of  claim  6  wherein  said  applying  is 
earned  out  by  dipping  and  w  herein  the  solution/suspen¬ 
sion  is  a  suspension  having  a  solids  content  of  at  least 
about  50%  by  weight. 

10.  The  method  of  claim  9  wherein  said  suspension 
has  a  solids  content  of  from  about  50%  by  weight  to 
about  75%  by  weight. 
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[57]  ABSTRACT 

Shock  absorbing  structure  for  athletic  equipment  is 
disclosed  in  which  a  flexible  air-tight  fabric  structure 
has  an  internal  surface  defining  a  cavity  and  an  external 
surface  adapted  to  be  is  fluid  communication  with  the 
atmosphere  outside  the  shock  absorbing  structure.  The 
fabric  structure  includes  a  plurality  of  selectively  di¬ 
mensioned  and  disposed  apertures  which  couple  the 
cavity  and  the  external  surface  of  the  shock  absorbing 
structure  in  continuous  fluid  communication.  A  flexible 
foam  portion  having  an  open-celled  structure  defining  a 
reservoir  to  releasably  hold  air  is  disposed  in  the  cavity 
of  the  fabnc  structure  and  bonded,  at  least  in  part,  to  at 
least  a  portion  of  the  internal  surface  of  the  fabnc  struc¬ 
ture.  In  one  embodiment,  the  flexible  foam  portion  in¬ 
cludes  a  multi-layered  laminate  of  at  least  three  open- 
celled  foams  of  different  foam  density.  The  shock  ab¬ 
sorbing  structure  further  includes  shield  structure  to 
distribute  the  applied  force  across  at  least  a  portion  of 
the  fabric  covered  foam  laminate. 

9  Claims,  13  Drawing  Figures 
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CROSS-REFERENCE  TO  RELATED 
APPLICATIONS 

This  paten!  application  is  a  continuation-in-part  of  my 
earlier  application,  Ser.  No.  357.588.  filed  on  Mar.  12, 
1982.  for  Protective  Shock  Absorbing  Equipment,  now  10 
abandoned. 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  shock  absorbing  equipment, 
and  more  particularly  to  protective  shock  absorbing  *- 
athletic  equipment  for  wear  during  contact  sports,  and 
to  methods  for  making  such  equipc. 

Shock  absorbing  equipment  has  long  l  en  known  and 
used  where  shock  attenuation  is  required.  For  example, 
to  reduce  the  trauma  inflicted  upon  people  in  vehicle  *° 
collisions,  closed-cell  foam  materials  have  been  used  in 
automobile  dash  boards,  sand-filled  barrels  have  been 
deployed  about  highway  obstructions,  and  air-bags  that 
inflate  upon  vehicle  impact  have  been  used  in  passenger 
compartments.  Raw  cotton  and  woo!  batting  have  been  73 
used  for  padding  and  packaging  needs,  and  both  batting 
and  inflatable  members  have  been  used  in  clothing  and 
athletic  equipment. 

Athlenc  equipment,  such  as  shoulder  pads,  nb  pro¬ 
tectors,  hip  pads,  thigh  pads,  and  so  forth,  are  com-  30 
monjy  worn  by  participants  in  a  great  variety  of  sports 
in  which  body  contact  with  either  another  participant 
or  with  a  piece  of  equipment  used  in  the  sport  presents 
the  risk  of  injury.  Such  equipment  has  long  been  known 
and  used  by  athletes  in  contact  sports  such  as  football.  35 
hockey  and  so  forth. 

One  type  of  known  prior  art  athletic  equipment  in¬ 
cludes  a  relatively  hard  outer  shell  of  leather,  vulca¬ 
nized  fiber,  or  similar  material,  and  an  inner  layer  of  soft 
padding  material.  So  constructed,  the  hard  outer  layer  40 
receives  the  applied  force  or  shock  and  serves  to  spread 
the  force  over  a  large  area  where  it  is  absorbed  and 
cushioned  by  the  soft  padding  material.  Known  prior 
art  padding  mate  rials  include  cotton  padding,  foam 
rubber,  foam  plastic  material,  sponge  rubber,  expanded  *) 
rubber  or  vinyl  and  the  like,  with  the  resilience  of  such 
material  tending  to  absorb  a  portion  of  the  applied 
force. 

Another  known  type  of  athletic  equipment  includes 
an  inflatable  balloon-like  structure  which  is  inflated  50 
with  air  to  a  pressure  above  one  atmosphere  and  then 
scaled  to  maintain  the  air  within  the  structure.  When  a 
force  is  imparted  to  such  a  structure,  a  portion  of  the  air 
volume  within  the  structure  immediately  adjacent  the 
point  of  contact  on  the  structure  is  forced  to  another  55 
region  within  the  structure  causing  the  entire  structure 
to  balloon.  This  ballooning  efTect  tends  to  redistribute 
the  applied  force  in  the  same  manner  (hat  stepping  on 
one  end  of  an  elongated  balloon  redistributes  the  ap¬ 
plied  force  to  the  other  end  of  the  balloon  causing  the  60 
other  end  to  bulge. 

The  known  prior  art  shock  absorbing  equipment, 
however,  does  not  effectively  reduce  the  force  actually 
imparted  to  the  user  to  a  negligible  value 

SUMMARY  OF  THE  INVENTION  65 

According  to  the  present  invention,  shock  absorbing 
structure  for  athleti;  equipment  is  provided  for  con- 
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trolled  shock  attenuation.  While  the  present  invention 
has  many  applications,  it  will  generally  be  described 
with  reference  to  athletic  equipment.  Ii  will  be  apparent 
to  those  skilled  ui  the  art  t.iat  the  present  teachings  may 
advantageously  be  employed  in  other  applications 
where  controlled  shock  attenuation  is  required 

The  present  invention  utilizes  a  controlled  transfer  of 
air  between  an  interior  region  and  the  atmosphere  out¬ 
side  the  piece  of  shock  absorbing  equipment  to  present 
the  force  inflicted  upon  the  equipment  with  an  oppo¬ 
sitely  directed  force  of  substantially  equal  magnitude  to 
impart  to  the  wearer  a  substantially  negligible  resultant 
force. 

According  to  one  embodiment  of  the  present  inven¬ 
tion.  a  flexible  open-celled  foam  portion  is  covered  with 
a  fabric.  The  fabric  L'  generally  air  impermeable,  but  has 
a  plurality  of  air  permeable  regions  selectively  distrib¬ 
uted.  The  air  permeable  regions  produce  continuous 
fluid  communication  between  the  foam  portion  inside 
the  fabric  covering  and  the  atmosphere  outside  Upon 
application  of  a  force  to  the  fab.i.  covering,  a  portion  of 
the  volume  of  air  contained  within  the  ceil  structure  of 
the  foam  is  selectively  transferred  through  the  air  per¬ 
meable  regions  of  the  fabric  covering  to  the  outside  of 
the  covering.  The  rate  of  transfer  is  controlled  such  that 
the  inflicted  force  ts  met  with  a  resistance  of  substan¬ 
tially  equal  magnitude  and  opposite  direction  to  pro¬ 
duce  a  resultant  force  of  substantially  negligible  magni¬ 
tude  for  infliction  upon  the  wearer.  Shield  stri  cture  is 
included  to  distribute  the  force  across  the  fabric  cov¬ 
ered  foam. 

According  to  one  aspect  of  the  present  invention,  the 
flexible  open-celled  foam  portion  includes  a  multi-lay¬ 
ered  laminate  of  open-celled  foams  having  different 
foam  densities.  In  one  embodiment  of  the  present  inven¬ 
tion.  the  larr  mate  includes  at  least  three  foam  layers  In 
another  embodiment,  the  laminate  includes  a  plural'ty 
of  foam  layers  disposed  adjacent  an  inflatable-deflatable 
structural  element. 

According  to  another  aspect  of  the  present  invention, 
a  method  for  making  shock  absorbing  structure  for 
a.bltiic  equipment  includes  cutting  open-celled  foam 
into  a  desired  pattern,  bonding  an  air  tight  fabric  to  the 
foam  to  form  an  air-tight  enclosure  about  the  foam,  and 
inflicting  *  plurality  of  holes  in  the  fabric  at  predeter¬ 
mined  locations  such  that  the  holes  penetrate  through 
the  fabric  and  into  the  cell  structure  of  the  foam. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  further  be  described  with  refer¬ 
ence  to  the  accompanying  drawings  which  illustrate 
shock  abst  .bing  structure  for  athletic  equipment  in 
accordance  with  the  present  invention,  wherein  like 
members  bear  like  reference  numerals  and  wherein 

FIG.  I  is  a  perspective  view  of  football  shoulder 
pads,  a  nb  protector,  hip  pads  and  thigh  pads  in  accor¬ 
dance  with  the  present  invention. 

FIG  2  is  a  perspective  view  of  a  portion  of  the  shoul¬ 
der  pads  illustrated  in  FIG.  I. 

FIG  J  is  a  section  view  through  the  shoulder  pad 
illustrated  in  FIG  2  along  the  line  3 — 3.  with  the  struc¬ 
ture  layrd  substan'ially  fia' 

FIG  4  is  an  alternate  embodiment  of  the  structure 
illustrated  in  FIG  3. 

FIG  5  is  a  schematic  cross  section  view  of  shock 
absorbing  siruc'ure  according  to  the  present  invemion. 
and 
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disposed  adjacent  the  second  piece  of  fabric  14,  and  the 
foam  layer  16b  is  disposed  between  the  foam  layers  16a 
and  16c 

Each  foam  layer  16a.  16b  and  16r  have  a  different 
foam  density  The  density  of  the  foam  layer  16c  which  5 
is  designed  to  be  disposed  adjacent  the  body  of  the 
wearer,  has  the  lowest  foam  density.  Its  foam  density 
should  be  no  more  than  approximately  one  pound  per 
cubic  foot.  The  preferred  range  of  densities  is  between 
one-half  and  three-quarter  pound  per  cubic  foot.  10 

Soft  foam  is  used  in  foam  layer  16c  to  enhance  com¬ 
fort  levels  and  provide  proper  fit.  Since  the  structure  10 
must  be  shaped  to  conform  to  the  body  of  the  wearer, 
the  foam  layer  16c  must  have  sufficient  softness  to  con¬ 
form  to  the  contour  of  the  body  while  providing  good  15 
body  contact. 

To  further  enhance  fit  and  comfort,  an  alternate  em¬ 
bodiment  illustrated  in  FIG.  *  includes  a  foam  layer  16c 
having  a  plurality  of  regions  lid  of  varied  height.  In 
operation,  as  the  structure  10  is  fined  about  the  body,  20 
sides  16e  of  the  height-varied  regions  16 d  move  closer 
together  and  tend  to  form  a  Turner  fit  than  the  structure 
tllustra'ed  in  FIG.  3. 

Referring  once  again  to  FIG.  3,  the  outer  foam  layer 
16a  has  a  relatively  high  foam  density.  The  density  25 
range  is  from  approumately  )  pounds  per  cubic  foot  to 
16  pounds  per  cubic  foot  or  more.  The  preferred  range 
is  approumately  3  to  4  pounds  per  cubic  foot 

The  foam  layer  16b  sandwiched  between  the  high 
density  outer  foam  layers  1 6a  and  the  low  density  inner  30 
foam  layer  16c  has  an  intermediate  density  between  the 
densities  of  the  inner  and  outer  foam  layers.  The  pre¬ 
ferred  density  of  the  foam  layer  16b  is  approumately  2 
pounds  per  cubic  foot 

The  foam  portion  16  in  the  illustrated  embodiment  35 
has  three  foam  densities  by  virtue  of  having  three  foam 
members,  16a  16 b  and  16c.  More  than  three  foam  mem¬ 
bers  may  be  used.  It  is  important  that  the  foam  layer 
closest  the  body  have  a  low  enough  density  for  en¬ 
hanced  comfort  and  fit.  and  the  density  of  the  layer  40 
furthest  from  the  body  be  sufficiently  great  so  that  the 
shock  absorbing  structure  10  adequately  absorbs  the 
inflicted  force. 

In  alternate  embodiments  (not  illustrated)  an  inflata¬ 
ble -deflatable  structural  element  is  used  in  place  of  ei*  <5 
ther  foam  layer  16a  or  foam  layer  16c  The  foam  portion 
16  in  these  alternate  embodiments  is  a  multi-layered 
laminate  of  a  plurality  of  open-celled  foams  having 
different  foam  densities,  and  the  inflaiable-deflatable 
structural  element  is  disposed  adjacent  the  multi-lay-  50 
ered  foam  laminate.  The  inflaiable-deflatable  structural 
element  includes  an  inflaiable-deflatable  chamber,  and 
may  include  open -celled  foam  disposed  within  the 
chamber. 

Referring  now  to  FIG  6a  a  schematically  illustrated  55 
shock  absorbing  structure  10  disposed  adjacent  a 
wearer  52  includes  an  air  tight  fabric  enclosure  54  hav¬ 
ing  a  cavity  56  Flexible  open-celled  foam  portion  58  is 
disposed  within  the  cavity  56  such  that  the  outer  surface 
of  the  foam  portion  is  bonded  to  the  inner  surface  of  the  60 
cavity  A  plurality  of  apertures  60  are  included  in  the 
air  tight  fabric  enclosure  54  and  provide  continuous 
fluid  communication  between  the  cavity  56  and  the 
atmosphere  outside  the  shock  absorbing  structure  10. 

Referring  to  FIG  6a  in  the  absence  of  an  external  65 
force  inflicted  upon  the  shock  absorbing  structure  10. 
the  cells  of  the  foam  portion  58  in  the  cavity  56  contain 
a  first  volume  of  air  at  one  atmosphere  of  pressure  The 
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pressure  within  and  without  the  shock  absorbing  struc¬ 
ture  10  is  the  same  because  apertures  60  reduce  the 
pressure  differential  across  the  portion  of  Ihe  fabric 
enclosure  54  containing  the  air-permeable  apertures  60 
to  a  quiescent  value  of  zero.  Since  the  inflicted  external 
force  is  zero,  the  resulted  force  R  transmitted  to  the 
wearer  52  is  also  zero 

Refemng  now  to  FIG.  id.  a  force  Fi  is  inflicted  upon 
the  shock  absorbing  structure  10.  In  the  absence  of  the 
apertures  60,  the  inflicted  force  may  tend  to  distort  the 
shape  of  the  cavity  56.  but  it  cannot  alter  the  volume  of 
air  contained  within  the  cavity  56  because  air  is  essen¬ 
tially  an  incompressible  fluid.  On  the  other  hand,  if  the 
apertures  60  were  uncontrollably  large,  the  inflicted 
force  Fi  would  tend  to  collapse  the  structure  10  expel¬ 
ling  the  air  contained  within  the  cellular  structure  of  the 
foam  portion  58  through  the  aperture  60  In  either  case, 
a  significant  portion  of  the  inflicted  force  would  likely 
be  imparted  to  the  wearer.  Controlled  expulsion  of  the 
air  contained  in  the  cellular  structure,  however,  reduces 
the  resultant  force  imparted  to  the  wearer  to  substan¬ 
tially  zero. 

As  the  force  F|  is  inflicted  upon  the  shock  absorbing 
structure  10,  t  portion  of  the  air  contained  in  the  cellu¬ 
lar  structure  of  the  foam  portion  58  ts  transferred  from 
the  cavity  56,  through  the  apertures  60.  and  into  the 
atmosphere  outside  the  structure  10.  The  volume  of  air 
transferred  per  unit  of  time,  which  is  determined  by  the 
size  and  number  of  the  apertures  60,  is  chosen  m  create 
a  back  pressure  in  the  cavity  56  which  presents  the 
inflicted  force  Fi  with  a  force  Fz  of  equal  magnitude 
and  opposite  direction.  The  forces  Fi  and  Fj  vectorully 
add  such  that  the  resultant  force  R  imparted  to  the 
wearer  52  is  essentially  zero. 

The  force  Fi  exists  for  some  finite  penod  of  time  and 
thus  can  be  viewed  as  increasing  in  magnitude  from 
zero  to  some  maximum  value,  dwelling  at  that  maxi¬ 
mum  value  for  some  finite  penod  of  time,  and  then 
decreasing  from  that  maximum  value  to  zero.  FIGS  66. 
6c  and  6 d  schematically  illustrate  the  behavior  of  the 
shock  absorbing  structure  10  as  the  inflicted  force  in¬ 
creases  to  its  maximum  value. 

As  the  magnitude  of  the  force  increases,  the  pressure 
within  the  cavity  56  increases  to  a  value  above  one 
atmosphere  and  air  within  the  cellular  structure  of  the 
foam  portion  58  is  expelled  through  the  apertures  60. 
Both  the  air  pressure  in  the  cavity  and  the  volume  of  the 
cavity  decrease. 

As  the  force  Fi  reaches  its  maximum  value,  the  rate  of 
change  of  Ft  per  unit  of  time  reaches  zero.  Therefore, 
the  rate  of  change  of  cavity  volume  per  unit  of  lime  and 
the  volume  of  air  expelled  from  the  cavity  per  unit  of 
time  also  reach  zero.  This  is  depicted  in  FIG.  6e. 

The  inflicted  force  Fi  then  decreases  in  magnitude 
from  the  maximum  value  to  zero,  and  the  elasticity  of 
the  foam  portion  58  causes  the  cavity  56  to  increase  in 
volume.  As  the  volume  increases,  axr  is  drawn  through 
the  apertures  60  and  into  the  cavity  56  from  the  atmo¬ 
sphere  outside  the  shock  absorbing  structure  10.  This  is 
schematically  illustrated  in  FIGS  6 f  and  6 g  The  rate  at 
which  air  is  drawn  into  the  cavity  56  and  thus  the  rate 
at  which  the  volume  of  the  cavity  increases,  is  again 
determined  by  ihe  number  and  size  of  the  apertures  60 
and  is  chosen  such  that  the  forces  F|  and  F2  add  vectorv 
ally  to  produce  a  resultant  force  R  of  substantially  zero 
magnitude. 

After  the  magnitude  of  the  inflicted  force  F,  has 
decreased  to  zero,  the  cavity  56  returns  to  its  initial 
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said  inner  foam  layer  has  a  foam  density  in  the  range 
of  approximately  one-half  to  three-quarter  pound 
per  cubic  foot; 

said  outer  foam  layer  has  a  foam  density  in  the  range 
of  approximately  three  to  four  pounds  per  cubic  3 
foot;  and 

said  intermediate  foam  layer  has  a  foam  density  of 
approximately  two  pounds  per  cubic  foot. 

5.  The  shock  absorbing  structure  of  claim  1  wherein 
the  open-celled  foam  layer  of  the  foam  portion  adapted  10 
to  be  disposed  adjacent  the  wearer  comprises  a  plurality 
of  height-vaned  regions  adapted  to  conform  to  a  body 
contour  of  said  wearer 

6.  Shock  absorbing  structure  for  athletic  equipment 

to  protect  a  wearer  from  infliction  of  an  externally  13 
applied  force,  compnsing: 

a  flexible  enclosure  having  first  and  second  faces  and 
a  periphery  defining  a  cavity,  said  first  and  second 
faces  being  air  impermeable  and  said  periphery 
having  at  least  one  air  impermeable  region  and  at  20 
least  one  air  permeable  region  such  that  said  cavity 
is  in  continuous  fluid  communication  with  the  at¬ 
mosphere  outside  the  shock  absorbing  structure; 

a  member  having  first  and  second  faces  disposed 
adjacent  to  and  bonded  at  least  in  part  to  said  first  23 
and  second  faces,  respectively,  of  the  flexible  en¬ 
closure,  said  member  including: 
an  inflatable-deflatable  structural  element;  and 
a  flexible  open-celled  foam  portion  disposed  adja¬ 
cent  said  inflatable-deflatable  structural  element  30 
and  comprising  a  multi-layered  laminate  of  open- 


33 


40 


♦5 


30 


53 


60 


65 


10 

celled  foams  of  different  foam  density  including 
first  and  second  foam  layers  each  having  two 
faces,  one  face  of  said  first  fcam  layer  being 
bonded  to  one  face  of  said  second  foam  layer,  th-t 
cells  of  said  foam  portion  releasably  holding  a 
volume  of  air  selectively  varied  between  first 
and  second  volumes  differing  by  a  volume  differ¬ 
ential  in  response  to  application  and  removal  of 
the  force  on  the  shock  absorbing  structure,  said 
volume  differential  being  transferred  between 
the  foam  portion  and  the  atmosphere  outside  the 
shock  absorbing  structure  through  said  at  least 
one  air  permeable  region  of  the  periphery  of  the 
flexible  enclosure;  and 

shield  structure  dispoed  outside  said  flexible  enclo¬ 
sure  and  adjacent  one  of  said  first  and  second  faces 
of  said  flexible  enclosure  to  distribute  the  applied 
force  across  at  least  a  portion  of  said  one  of  said 
first  and  second  faces. 

7.  The  shock  absorbing  structure  of  claim  6  wherein 
said  inflatable-deflatable  structural  element  includes  an 
open-celled  foam  member. 

8.  The  shock  absorbing  structure  of  claim  6  wherein 
said  inflatable-deflatable  structural  element  is  disposed 
adjacent  said  shield  structure. 

9.  The  shock  absorbing  structure  of  claim  6  wherein 
one  of  the  open-celled  foam  layers  of  the  foam  portion 
comprises  a  plurality  of  height-vaned  regions  adapted 
to  conform  to  a  body  contour  of  said  wearer. 

»  ■  •  •  • 
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snap  in  place 

(PASSIVE  ATTACHMENT) 


(pneumatically  OR  hydraulically 
inflate  tube  to  LOCK  seal) 
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(SEAL  CONTACT) 


(PNEUMATIC  OR  HYDRAULIC 
SEAL  INFLATION) 

NOTES: 

1.  UPON  INFLATION.  THE  SEAL  COMPLETELY  FILLS 
THE  FACEPIECE  VOID. 

2  UPON  INFLATION.  THE  SEAL  EFFECTIVELY  LOCKS 
THE  FACEPIECE  TO  THE  BASE. 
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